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A NEW STEAM TBICYCLE. 
We present an illustration of a French device, the 
steam tricycle, built by MM. Hildebrand and Wolfmul- 
ler, in which the mechanism is reduced to its simplest 
form. The motor consists of two cylinders which are 
arranged to impart motion to the large 
driving wheels of the tricycle by the me- 
dium of a twisted belt and gear wheels. 
The boiler is placed behind the engine, 
is spheroidal in shape and is made of 
steel. It is completely covered with as- 
bestos or other non-inflammable mate- 
rial almost one-half inch thick. This as- 
bestos is soaked with the inflammable 
material. When the machine is to be op- 
erated the combustible liquid is lighted, 
and at the end of fifteen minutes the 
pressure of the steam in the boiler is suf- 
flcent to actuate the motor. The pres- 
sure required is 60 pounds of steam, but 
the boiler is tested to 180 pounds, so the 
pressure can be increased when greater 
speed is desired. 



control the speed ; the switch, as well as the brake, 
is controlled by the foot. The foot is placed on the 
switch and the carriage starts with ease ; on removing 
the foot the carriage stops and the momentum which 
it has acquired may be checked, if desired, by apply- 



AN ELECTEIC CABBIAOE. 

In Supplement 979 we described the 
race of the automobile carriages which 
began July 19, 1894. In 1895 a similar 
race will be held over a course between 
Paris and Bordeaux, and promises some 
interesting developments in the line of 
steam, petroleum and electric carriages. 
M. Charles Jeantaud, the head of an im- 
portant carriage establishment of Paris, 
commenced experimenting on an electric 
carriage in 1881, when the accumulators 
of Faurefirst appeared, but at this time 
the dead weight of the accumulators was 
so great that M. Jeantaud was forced 
to stop his experiments ; but he was 
spurred into activity by the recent suc- 
cess of petroleum and steam motors for 
carriages, and the result of his labors is the electric 
carriage which we illustrate herewith. He found it 
necessary to obtain a source of electricity lighter and 
less cumbersome than those in use. He found it in the 
'• Fulmen " accumulator. The plates are covered by a 
perforated celluloid envelope filled with the active 
material. In the center of this envelope are the lead 
plates which serve to col- 
lect the current. The cel- 
luloid is a perfect non-con- 
ductor and is not attacked 
by acids. The plates are 
carried in wooden recepta- 
cles, which are lined with 
celluloid. They are com- 
posed of two parts, the box 
proper and the cover, 
which is absolutely water- 
tight and is transparent as 

well. The accumulator 
thus constructed presents 
a small bulk and light 

weight compared with its 
great capacity ; it resists 
perfectly the shocks to 

which it is subjected. The 

batteries which propel the 

carriage of M. Jeantaud 

consist of 21 elements of 

the type just described, 

which give a current of 100 

amperes of a pressure of 40 

volts. In ascending slopes 

the current is increased. 
The general appearance 

of the new carriage, as 

shown in our engraving, 

resembles that of a petro- 
leum - propelled carriage. 

None of the actuating me- 
chanism is in sight. The 

21 elements are inclosed in 

seven small boxes, each 

containing three accumu- 
lators. These boxes are 

stowed away under the 

seat. The hands are free 

to steer the carriage and to 




A STEAM TRICYCLE. 

ing the foot to the brake. The brake is of the ordi- 
nary variety, a wooden shoe binding on the rear 
wheel ; a circuit breaker is placed on the brake pedal, 
so that when the brake is applied the current is cut 
off at the same time. On a good level road a speed of 
20 kilometers (12^ miles) per hour has been obtained, 
while in a hilly country the speed is reduced to 12 kilo- 




meters. The weight of the carriage is distributed as 
follows : Carriage, 490 kilogrammes ; accumulators, 420 
kilogrammes ; motor, 110 kilogrammes ; two passen- 
gers, 150 to 180 kilogrammes ; total, 1,200 kilogrammes. 
As the kilogramme is equivalent to about 2 '2 pounds, 
it will be seen that the carriage and con- 
tents weigh only about 2,645 pounds. 
The electric carriage has a future, and 
already in London there is a firm which 
displays a sign, saying that they are pre- 
pared to charge accumulators of all sizes 
at any hour of the day or nieht. T 'En- 
ergie Electrique, from .. . uou 

translated this description of the electric 
carriage, draws a glowing picture of 
France when the electric carriage shall 
have come into more general use, when 
travel in the vehicles which move with- 
out the aid of steam or animal power can 
be used for extensive trips, the accumu- 
lators being charged at any of the 10,000 
establishments in France . which have 
electrical plants. 

*-*-* 

The Income Account of American 
Railways. 

The "Preliminary Report of the In- 
come Account of Railways in the United 
States," prepared by Mr. Henry C. 
Adams, statistician to the Interstate 
Commerce Commission, shows the great 
depression in our industries following 
the panic of 1893. On the basis of 149,559 
miles of railway open for traffic, the pas- 
renger earnings for 1894 show a decrease 
of $53 per mile; the decrease in the 
freight traffic is still more marked, be- 
ing $774 per mile. The total decrease per 
mile was $840 under the average earnings 
of the four preceding years. In 1894 the 
gross earnings of the 149,559 miles of rail- 
way were $949,639,075; the operating ex- 
penses in the same period were $643,428,331; this left 
$306,210,744 to be divided among the holders of the 
stocks and bonds. This may at first sight seem a large 
sum, but nearly one-quarter of the railways in the 
United States are in the hands of a receiver. The ope- 
rating expenses for 1894 show a gratifying decrease of 
$574 per mile over the previous year. In 1893 the gross 

earnings per mile fell to 
$7,190, while the operating 
expenses increased from 
$4,809 to $4,876 per mile. 
In 1894 the gross earnings 
sank to $6,350 and the 
operating expenses were 
$4,302. This decrease of 
$574 per mile shows that 
a rigid economy must have 
prevailed, as many of the 
expenses of the railways 
are constant, without re- 
gard to whether business is 
good or bad. 



THE ELECTRIC CARRIAGE OF M. JEANTAUD. 



A method of detecting 
fire damp by sound has 
been invented by M. Hardy 
and approved by the 
French Academie des Sci- 
ences. It is based on the 
factthat the sound emitted 
by an organ pipe varies 
according to the density of 
the air supplied. M. Har- 
dy's apparatus consists of 
two small pipes, the size of 
a penny whistle, one of 
which is connected with 
the air in the mine and the 
other with the ventilator 
shaft. The presence of fire 
damp produces a discord 
at once between the two 
sounds, which increases 
with the quantity of gas 
and can be measured. By 
this contrivance the pres- 
ence of 1 part in 500 of fire 
damp can be detected. 
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THE NIAGARA AERIAL TRAMWAY. 

While the harnessing of Niagara may rank as one 
of the engineering triumphs of the age, it certainly 
cannot rank as one of its aesthetic triumphs ; but now 
a new scheme for attacking poor Niagara has been 
evolved, this time not in the interests of commerce or 
of manufacturing industry, but simply as a money- 
making scheme based on the curiosity of the public. 

The Aerial Tramway Company proposes to erect 
towers on each side of the Falls, one in the Canadian 
and the other in the American park, and to carry from 
tower to tower a double set of steel cables, which are 
to be traversed by cars suspended therefrom and 
operated by electricity from the American side of the 
Falls. 

The cars, which are to be open, cage-like structures, 
will traverse the Falls about 30 feet above the edge, so 
as to give the sightseers a close inspection of the water 
where it takes the mighty plunge. The line will fol- 
low closely the brink of the American Falls to Goat 
Island, the prolongation of which direction will carry 
it as a chord to the Canadian or Horseshoe Falls. 

The State of New York and the Canadian govern- 
ment have both established parks for the preservation 
of the natural beauty of the Falls, which were fast be- 
coming impaired by vandalism. When the necessary 
powers were obtained for the establishment of these 
reservations, every lover of the beautiful in nature felt 
relieved to think that Niagara was saved, but it is 
questionable if in the worst of its days a greater act of 
vandalism was contemplated than the construction of 
the aerial tramway. The natural conformation of the 
ground about the Falls enables the visitor to approach 
close to the edge of the Falls and to bee to an unusual 
advantage the great cataract. A nearer approach to 
its brink than that afforded by nature is not desirable, 
and the stretching of cables across the chasm in full 
view, to be traversed by cars, will be the greatest de- 
facement to which the scenery has ever yet been sub- 
jected. Those who advocated the parks, and perhaps 
worked for their establishment, will regret to see them 
surrendered to such uses as the location for towers of 
the tramway. 
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an electric furnace, where it heats to an almost im- 
measurably iiigh temperature a mixture of lime and 
carbon. The lime is reduced and gives calcium car- 
bide. This substance is treated with water, and every 
pound evolves five cubic feet of acetylene, enough to 
give 250 to 300 candle power of light for one hour. 

Thus if we know how much horse power is expended 
per hour in producing a definite yield of the calcium 
carbide, we can compare the economy of the different 
cycles. As a matter of figures it is enough to say that 
they come out about the same. But the new product 
effects other results. It diminishes the minimum size 
of gas holder required for the usual exigencies of gas 
supply. A one-foot burner gives perhaps forty candle 
power, or as much as ten feet of ordinary gas would 
give. Hence a gas holder of one-tenth the ordinary 
size could be used. The new gas is made without 
heat, and without any dangerous agent such as gaso- 
line. Finally, when the gas is made it is a permanent 
one. The utter simplicity of the apparatus and pro- 
cess is also striking. 

One of the curiosities of the carbide is that it will 
not burn. It can be drawn out white hot from the 
electric furnace and cast in moulds. A piece can be held 
in a Bunsen burner without the least effect. But if a 
drop of water is put upon the stony substance it 
effervesces, and the gas can be lighted and will burn 
like a piece of wood for a tew seconds until the water 
is exhausted. Then it goes out. 

Merely as a matter of scientific interest it is to be 
hoped that the commercial production will soon be ac- 
complished. The merciless judgment of the balance 
sheet has wrecked many a most ingenious scientific 
triumph. It is to be hoped that acetylene will fare 
better. 



ACETYLENE. 

No recent chemical discovery has excited more inter- 
est than the direct production of acetylene. The cal- 
cium carbide process may properly be termed direct, 
for in it the carbon is first united to calcium and sec- 
ondly to hydrogen, the calcium being supplied by 
lime and the hydrogen by water. We have given a 
number of papers on the subject, and the new pro 
cess is now being presented in various exhibits, lec- 
tures and papers to the public. One private residence 
in this city has a small acetylene plant with which the 
house can be illuminated or which can be used to en- 
rich the ordinary gas. If the calcium carbide ean be 
produced commercially — and its promoters state most 
positively that it can be so produced — it will have a 
great effect upon the production of artificial light. 

Political economists, who have devoted some thought 
to the influence of modern scientific progress upon the 
condition of the world, recognize in the modern de- 
velopment of artificial illumination one of the most 
powerful instruments for the civilization of mankind. 
In old times the dark streets of cities were dangerous, 
because they were haunted by robbers, who only 
lacked subjects because the people were afraid to go 
abroad after dark. When Argand invented his cylin- 
drical lamp burner with central draught, he made one 
of the great steps forward in artificial lighting. The 
invention of plaited candle wicks, chemically treated, 
which, as the candle burned, would bend over and 
burn away, was considered a great discovery and 
achievement in its day, as doing away with snuffers. 
Then gas was introduced and proved to be the greatest 
civilizing agent for cities. When the streets were ade- 
quately lighted, crime at once diminished. 

In recent years the electric arc light has proved the 
best street illuminant, but gas or the incandescent elec- 
tric light remains the favorite indoor illuminant. In 
the co-development of gas and electricity some inter- 
esting cycles or transformations of energies have re- 
sulted or have been worked out. Gas is primarily made 
for the purpose of giving light. When burned in the 
explosion gas engine it gives, from the physicist's 
standpoint, a far more economical result than is attain- 
able with the steam engine. In the commercial sense 
the economy, owing to the high cost of gas, disap- 
pears. 

The gas engine burns some twenty feet of gas per 
horse power hour, which gaa represents an illuminat- 
ing power of sixty to one hundred or more candles. 
For the production of such gas four pounds of bitu- 
minous coal suffice, which give also as side products 
a material amount of coke and a quantity of coal tar. 
If a gas engine drives a dynamo, we may get from it in 
incandescent lights as much or more candle power 
than from the original gas burned as such, while if we 
use arc lamps the production would be vastly in- 
creased. In the new acetylene process, a similar but 
more complicated cycle exists. Power is expended in 
producing an electric current. The current is led to 



The Craig Colony for Epileptics. 

The managers of the Craig Colony for Epileptics, at 
Sonyea, N. Y., have recently published an interesting 
report of the work so far accomplished in fitting out 
the home. During the year considerable progress has 
been made. In 1894, the Legislature of New York ap- 
propriated $140,000 for the establishment of the colony, 
and of this amount $12,000 has been expended in pur- 
chasing the farmjwhich is to form the site of the colony, 
and in protecting and improving the property. A gen- 
eral design for the colony has been adopted to which 
all buildings and improvements will be obliged to con- 
form, and architects and engineers, surveyors and others 
have been employed to carry out these plans. It is pro- 
posed to construct first an administration group of fine 
buildings. These are to be plain two-story structures, 
entirely disconnected and devoid of all "institutional" 
features, the whole resembling a cluster of private 
dwellings. The chief buildings of this group will con- 
tain the offices of the superintendent and members of 
his staff, and it will be here that the patients will be 
first received. Two of the buildings will be hospi- 
tals, one for each sex, and two will be used to accom- 
modate patients before they are distributed in the 
colony. The idea is to provide the most homelike 
conditions. The minor offices and wants of the colony 
will be provided for by the patients themselves. 

The designs of the respective buildings will vary 
from each other in detail and in outline. Everything 
will be done to prevent the colony from having the 
appearance of an institution. The home life will be 
further maintained by providing a dining room for 
eachrespectivebuilding. The patients from the several 
buildings will not, in any case, be massed together. 
There will also be separate buildings, to be known as 
sewing cottages, laundry cottages, etc. The farm at 
Sonyea comprises -nearly 1,000 acres of excellent land, 
and much of this will be cultivated. The place will 
also be beautified by a tasteful arrangement of drive- 
ways, lawns, trees, and shrubbery. 

Such an institution as is being here provided has for 
a long time been very badly needed. The State now 
makes provision in separate institutions for the in- 
sane, the blind, the deaf and dumb, and others suffer- 
ing from chronic maladies. It is no less important that 
provision should also be made for epileptics. It is es- 
timated that there are 12,000 epileptics in the State of 
New York. Of this number some 400 are confined in 
insane asylums and 600 in poor houses. The colony at 
Sonyea will doubtless correct this abuse. Its surround- 
ings will, besides, be unusually healthful, and its atmo- 
sphere as far as possible homelike, and, therefore, rest- 
ful and beneficial. The plan of providing an epileptic 
colony is already in successful operation in England, 
France, and Germany, where much, good has been ac- 
complished. 



New Torpedo Catchers. 

The Banshee, one of the three torpedo-boat destroy- 
ers built by Messrs. Laird Brothers, Birkenhead, re- 
cently made a successful trial, attaining a mean speed 
on six miles of 2797 knots, and for the three hours' 
running 27'6 knots, being more than half a knot in ex- 
cess of the contract speed. Exhaustive trials of steer- 
ing, both ahead and astern, at full speed were also 
carried out with satisfactory results. 
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Annual Report of the Factory Inspector. 

The ninth annual report of the Factory Inspector of 
New York State, which has recently been submitted 
to the Legislature, contains much important informa- 
tion. The inspections of the past year have been very 
thorough, and much good work has been accomplish- 
ed. During the year some 13,866 separate workshops 
have been visited, which employ in all 465,926 persons. 
Of these it was found that 150,662 were women and 
12,536 were children under sixteen years of age. The 
inspection has led to the correction of many abuses, of 
the laws governing the ages of children employed and 
the proper protection of the lives and morals of em- 
ployes. In all, 10,425 notifications requiring changes 
and improvements were issued, many of which were of 
great importance. 

It was found that the number of children in the fac- 
tories, under sixteen years of age, was less than in pre- 
vious years. About 2 '6 per cent, or less than 27 chil- 
dren in each 1,000 of factory workers, were under age, 
and it is claimed that this is a better record than that 
of any manufacturing State or country in the world. 
Many improvements have also been brought about re- 
lating to the guarding of machinery and the proper 
protection of operatives. The inspector has, as far as 
possible, exercised supervision over the sweating or 
tenement house system of manufacturing. In this 
work eight deputy inspectors were at work for ten 
months on the east side of New York City alone. As 
a result of these inspections a great many notifications 
were served and enforced to better the conditions of 
these places. Notifications were also served relating 
to the guarding of elevators and hoistways, the erec- 
tion of fire escapes, the renovation of factories, the pro- 
vision of proper toilet rooms, to better ventilation, and 
similar improvements. The report states that in most 
cases the notifications were promptly and cheerfully 
obeyed. 



everything which relates to farming in Canada. The 
adaptability and merits of various varieties of wheat 
are, for example, the subject of careful inquiry. 

Experiments are also carried on to determine the 
vitality and purity of various agricultural seeds, and 
to investigate the nature of the diseases of plants and 
trees, and the cure for tha ravages of insects. Various 
varieties of fertilizers are tested to determine their 
comparative value with different soils and crops. The 
study of the care of animals is also a very import- 
ant interest, and the value of different breeds of 
stock and their adaptability to various climates and 
other conditions are carefully investigated. 

These stations also examine the scientific and eco- 
nomic sides of butter and cheese making. Experi- 
ments are also carried on to determine the best meth- 
ods of planting and pruning trees for fruit raising or 
for shelter or timber. The information gained in all 
this work is carefully recorded and published for gen- 
eral distribution. 



Electric Road Between Niagara Falls and 
Buffalo. 

Everybody in Niagara Falls is rejoicing, says the 
Buffalo Express, over the letting of the contract for 
the building of the electric road between the Falls and 
Buffalo. The contract, as W. Caryl Ely announced, 
was formally signed recently in Buffalo, and it was 
mainly through Mr. Ely's tireless efforts that this road 
was secured. According to plans, the road is to be 
built of 94 pound steel girder rails, with side trolley 
poles. It is to be double-tracked except for a distance 
of 214 miles, where the highway commissioners of the 
town of Wheatfield refused to grant more than a sin. 
gle-track line franchise. The best feature of all is that 
is will give Buffalo and Niagara Falls cheap fare**, the 
rate to be but 50 cents for the round trip at all times. 
Quick time is to be made, and in order to do this the 
road is to be made so that heavy cars can be used. 
The running of late cars will keep hundreds of Buffalo 
people in Niagara Falls until late in the evening, who 
now are obliged to go home before the really enjoya- 
ble part of the day about the Falls comes. The power 
for operating the road will be furnished by the Nia- 
gara Falls Power Company, and according to the con- 
tract, the cars will be running by July 1 of this year. 

In Niagara Falls the road will be run on the tracks 
of the local street railway company from Echota, and 
this line, which is now a single track, will be double- 
tracked this spring and rebuilt entirely. 

All the capital for the building of this road has been 
secured and the moment the weather permits, work on 
its construction will begin. The first section between 
Buffalo and Tonawanda will, it is said, cost about 
$500,000, complete. 



First Aid to the Electrically Shocked. 

The French Minister of Public Works, under expert 
advice, has prepared the following rules in case of 
shock : The victim is to be, first of all, taken into an 
airy place ; three or four persons should be taken there 
to assist and no one else allowed to enter. The cloth- 
ing is to be loosened and efforts made to re-establish 
respiration and circulation as soon as possible. To re- 
establish respiration, recourse can be had to the follow- 
ing two methods, viz., drawing of the tongue and arti- 
ficial respiration. In the former case, the mouth of 
the victim is opened with the fingers, or, if there be 
resistance, with a piece of wood, the handle of a knife, 
spoon or fork, or end of a walking stick. The front 
part of the tongue should then be taken between the 
thumb and index finger of the right hand, bare or 
covered with, say, a pocket handkerchief to prevent 
slipping. The tongue is then strongly pulled, and al- 
lowed to relax, in rhythmical imitation of respiration, 
at least twenty times a minute. These movements 
must be continued without a break for half an hour 
or more. For artificial respiration the subject should 
be laid upon his back, the shoulders slightly raised, 
the mouth open and the tongue free. The arms are 
taken at the height of the elbows, supporting them 
strongly on the walls of the chest, next bringing them 
above the head, describing the arc of a circle. These 
movements are to be continued at least twenty times a 
minute until the re-establishment of natural respira- 
tion. It is suitable to commence with the movement 
of the tongue as described, simultaneously, if possible, 
with the adopting of artificial respiration. At the 
same time, it is desirable to try and restore circulation 
by rubbing the surface of the body, by beating the 
body with the hands or with wet towels, throwing 
cold water on the subject fr.om time to time, and ap- 
plying ammonia or vinegar to the nose. — Boston 
Transcript. 



The "Experimental Paring" of Canada. 

For several years the provinces and the federal gov- 
ernment of Canada have been taking an active inter- 
est in the improvement of agricultural methods 
throughout the provinces, and at present the equip- 
ments of their so-called "experimental farms" are 
very complete and efficient. The central experimental 
farm, situated near Ottawa, comprises some 500 acres 
of land and a complete outfit of buildings and the nec- 
essary machinery. The buildings are especially fitted 
up for cattle, horses, pigs and poultry, and all of these 
are well stocked. There is also a dairy equipped 
with the modern appliances for carrying on experi- 
mental work. The farm also includes a seed testing 
and propagating house and a conservatory. Besides 
this central station, there are eleven experimental 
farms situated in other parts of Canada, and these 
carry on experiments in agriculture, horticulture and 
arboriculture with much profit. The several farms 
are situated so as to render them as helpful as possible 
to the most thickly populated districts, and in their 
equipments and general methodsthey resemble closely 
the central station. The staff of workers at the 
central experimental farm includes a director, an 
agriculturist, a horticulturist, a botanist, an en- 
tomologist and a chemist. There is also a poul- 
try manager, a "foreman of forestry" and several as- 
sistants to assist the members of the staff. The work 
is varied in nature and has to do with practically 



Iced Bar Base Apparatus. 

TheTJnited States Coast and Geodetic Survey employ 
an interesting and ingenious apparatus for determin- 
ing the exact measurement of base lines. Considerable 
difficulty is experienced usually in this work from the 
variation of the measuring bars due to changes of 
temperature. A measuring bar will even be so affected 
by the heat of the hand holding it as to become more 
or less inaccurate. The length of a rod of brass or 
copper a foot long will vary from the heat of the hand 
from 0-Wi inch to - 01 inch. In order to secure perfect 
accuracy this expansion must be considered. In out- 
door work such as surveying it is of course impossible 
tofeep the measuring rod at a constant temperature. 

The apparatus used by the survey for avoiding this 
danger is known as the " Iced Bar Base Apparatus." 
By this device a single rigid bar is used as the element 
of length. The bar is carried in a Y-shaped trough 
and when in use it is surrounded by melting ice, which, 
it will be seen, serves to preserve a uniform tempera- 
ture for the rod. The trough is very rigidly con- 
structed and especially adapted to resist vertical 
strains. The trough is completely filled with pulver- 
ized ice, and the slanting sides of the trough serve to 
keep the ice constantly in contact with the bar. The 
particles of crushed ice used for this purpose vary in 
size from the smallest flakes up to the size of a cubic 
centimeter. This is found to suit the purpose better 
than snow or pulverized ice, since it does not pack. 

The bar is rectangular in shape and is formed of 
rolled tire steel. The upper part of the bar is cut 
away at either end to receive the graduation plugs, 
which are of platinum-iridium. The trough carrying 
the iced bar, as described, is attached to two cars, 
which may be moved along a horizontal track. The 
measuring may be moved in this way to the positions 
required in measuring the base lines. Micrometer 
microscopes are used to mark its successive positions. 
The trough is covered with a close fitting jacket or 
blanket of heavy white cotton felt, which serves to 
protect the ice in a measure from the heat. In actual 
practice the apparatus is found to work very success- 
fully. 



Ordnance Notes. 

Lieutenant E. F. Qualtrongh, U. S. N-, has con- 
tributed some interesting notes on the progress of ord- 
nance in the thirteenth number of the General In- 
formation Series issued by the Office of Navy Intelli- 
gence of the Navy Department. The leading authori- 
ties seem now agreed that the naval artillery of the 
future will be of more moderate dimensions. There 
are several objections to guns of large size. The en- 
durance of a gun diminishes as the caliber increases. 
The machinery required for the manipulation of 
heavy guns is easily disabled by a projectile from a 
comparatively small gun, and large guns can only be 
fired at intervals of several minutes, so that often 
much smaller rapid-fire guns will do more execution. 
The employment of guns of moderate size paves the 
way for improvements in reduction of displacement 
and increase in the coal endurance. For a given out- 
lay the reduction of caliber means an increase of ships 
and guns, and where a large battery of guns of mod- 
erate dimensions are provided, there is less danger of 
the vessel being crippled by the dismounting of a gun 
or two. The projectile fired by the latest 12 inch gun 
is capable of perforating any armor afloat at fighting 
ranges, so that if the penetrating power is sufficient to 
suuessfully attack the defensive armor which is liable 
to be encountered, it is advisable to increase the num- 
ber of guns and not their size. The manufacturers of 
rapid-firing guns have been increasing the caliber of 
their weapons and have recently made important im- 
provements in mounts and ammunition. 

An efficient gun mount has such important duties to 
perform that the new devices in the way of disappear- 
ing carriages and means of absorbing the energy of 
the recoiling gun that the progress made in the last • 
few years is fully as great as that made in the gun itself. 
By arranging for the recoil to take place in the line 
of fire the "jump "is much reduced, and sudden blows 
to the deck are obviated, although a severe strain is 
necessarily brought upon it. Springs have been gen- 
erally introduced for returning guns to the firing po- 
sition. They were first used with the mounts for rapid- 
firing guns, and the experience thus obtained has led 
to their more extended employment. Gun shields have 
increased in thickness, and nickel steel is being intro- 
duced for use in constructing them. Sights are now 
usually fitted on the mount, so that the pointing of the 
gun is in no way interfered with by the loading or 

firing. 

♦ « » » ♦ 

Food Fbh of Alaskan Waters. 

A careful study of the many varieties of food fish of 
Alaska has recently been made by one of the govern- 
ment ichthyologists in the interests of the Smithsonian 
Institution, and the observations made are very valua- 
ble and interesting. In Alaska every native is a fisher- 
man, and the fish of these waters are so abundant and 
of such variety that the entire native population is 
able to support itself by this means. The report, it is 
to be hoped, will lead to some arrangement by which 
these quantities of food fish may be brought to the 
markets of the United States. 

The great wealth of Alaskan waters lies in their 
abundance of salmon. The natives catch the salmon 
by the aid of spears, nets and traps, and dry them at 
present for their own use exclusively. The large 
variety known as king salmon often weigh from sixty 
to ninety pounds apiece, and these are very abundant. 
The waters also swarm with codfish equal, it is re- 
ported, to those of New England. In the northern 
rivers several varieties of whitefish take the place of 
salmon. They grow to a weight of about thirty 
pounds and have a delicious flavor. The rapid streams 
are well supplied with grayling ; and Dolly Varden 
trout are very plentiful, and frequently exceed fifteen 
pounds in weight. Quantities of pike, dogfish and 
redfish also abound. Probably the most abundant of 
all fish, however, are the common herring. These are 
very fat and of an excellent flavor. It is said that 
vessels often sail for hours at a time through shoals of 
these herring. 



TVeather and the Mind. 

The psychology of the weather is considered by Dr. 
T. D. Crothers as a promising subject for study. He 
says, in Science : 

" Very few persons recognize the sources of error that 
come directly from atmospheric conditions on experi- 
menters and observers and others. In my own case, I 
have been amazed at the faulty deductions and mis- 
conceptions which were made in damp, foggy weather, 
or on days in which the air was charged with elec- 
tricity and thunderstorms were impending. What 
seemed clear to me at these times appeared later to be 
filled with error. An actuary in a large Insurance com- 
pany is obliged to stop work at such times, finding that 
he makes so many mistakes which he is only conscious 
of later that his work is useless. In a large factory from 
10 to 20 per cent less work is brought out on damp days 
and days of threatening storm. The superintendent, 
in receiving orders to be delivered at a certain time, 
takes this factor Into calculation." 
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A MOTOE OPERATED BY THE EXPANSION AND 

CONTRACTION OF METAL. 
In the motor shown in the accompanying illustra- 
tion, two bands are alternately expanded by the direct 
application of heat, and the bands are so connected 
with springs that when one band is expanded it re- 
leases its bold on the springs while the other band is 
receiving the full pressure of the springs. "Pyromo" 
is the name given this motor by its inventor, Dr. 
W. W. French, of Fort Branch, Ind. The engraving 
represents a sectional side elevation of the motor, a 
loosely rotating wheel having an exterior expanding 




FRENCH'S MOTOE. 

and contracting rim preferably made by sets of metallic 
bands arranged one alongside the other. The bands 
are subjected to the heat from gas burners which open 
into a hood on one side of the wheel, and the ends of 
each band pass over pulleys journaled in suitable bear- 
ings in the sides or spiders of the wheel, the two sets 
of bands passing over corresponding sets of alternately 
arranged pulleys. The ends of the bands, after pars- 
ing over the pulleys, connect with links in the middle 
of the outer leaves of elliptical springs, the springs 
being attached, at the middle of their inner leaves, to 
rods secured in the sides of the wheel. The several 
bands are supported intermediate of their pulleys on 
posts, and the bands are connected at their middle by 
inwardly extending links, with levers fulcrumed in the 
sides of the wheel. Each link has a turn buckle, 
whereby the length of the link may be increased or di- 
minished, and the levers are connected by other links 
with a disk on a crank arm on the shaft. The bands of 
each set connect at their ends with the same springs, 
and they connect by independent links with separate 
levers opposite each other and connected with opposite 
sides of the disk on the shaft. As a band is heated 
from the burners, its ex- 
pansion releases a set of 
springs, whose closing 
power is exerted on the 
ends of another band, and 
through the two links and 
lever a pull is exerted on 
the disk to cause the wheel 
to rotate in the direction 
of the arrow. A similar 
operation takes place with 
the other bands. The mo- 
tor is designed to be self- 
governing, the springs es- 
tablishing a yielding con- 
nection between the bands 
and levers, to prevent the 
bands from breaking and 
take up slack until the 
running temperature is 
reached. 



moisture has a scalding effect, which is relieved by 
opening the further end of the cylinder and letting 
the moisture evaporate. A sitting usually lasts forty 
minutes. The immediate effect is a greatly increased 
circulation in the part treated, profuse local perspira- 
tion, and relief from pain. 

» it i * — ■ ^^ 

BRISTOL'S RECOBDING AMPEEE METER. 

The accompanying engravings illustrate a new re- 
cording ampere meter, which is being placed upon the 
market by the Bristol Company, of Waterbury, Conn. 
This instrument, in connection with their recording 
volt and watt meters, which are already well known, 
makes it possible to keep a continuous record, day and 
night, of the output of an electric lighting or power 
plant. 

The general design of this instrument is clearly 
shown in Fig. 2, an interior view, from which it will 
be seen to consist of a stationary solenoid, an arma- 
ture, B, carried by a nonmagnetic shaft through the 
center of the solenoid, the shaft being supported at its 
opposite ends on steel knife edge spring supports, C 
and D, the same as in Bristol's recording volt meter. 

The recording pen arm, E, is secured directly to the 
steel spring support, D, and partakes of its angular 
motion as the armature is attracted to the coil or sole- 
noid by a current passing through the solenoid. Al- 
though the actual distance that the armature itself 
moves is small, it will be observed that it transmits an 
angular motion to the pen arm, resulting in a wide 
range on the chart without employment of multiply- 
ing devices between the spring and the pen. 

A novel feature of this instrument is the form of 
armature which is used to procure a chart with the di- 
visions nearly uniform throughout its range. It con- 
sists of two parts, a flat and very thin disk of iron and 
a small sleeve or core of iron on the non-magnetic | 
shaft. The sleeve is completely concealed from view 
within the solenoid. The disk is stiffened by a plate 
of non-magnetic metal. 

If the armature consisted simply of the flat disk por- 
tion, the magnetic attractive force would increase very 
rapidly as it approached the solenoid, giving a chart 
with divisions as in the Bristol's recording volt meter: 
contracted at lower portion on the scale but very open 
at upper portion; while if the armature consisted only 
of the core portion, the attractive force upon it would 
decrease as it approached the central or neutral posi- 
tion of the solenoid, and the divisions for the lower 
portion would be quite open, becoming contracted at 
upper portion of the scale. 

A fter considerable experimenting, a combination disk 
and core armature has been found which produces the 
nearly uniformly divided scale as shown in the speci- 



corded, as for example on an electric railroad, a damp- 
ing device will be provided, which consists of a vane of 
aluminum, secured to the left knife edge spring and 
immersed in a vessel of glycerine. 

For low ranges the solenoids are designed to carry 
the entire current, but for high ranges shunts will be 
provided. 

— • * > i m 

A CHURN WITH VERTICAL AND ROTARY DASHERS. 

The two dashers with which this churn is provided, 

one having a vertical and the other a rotary movement, 

may be operated together or either dasher may be 




A New Core for Stiff 
Joints. 

At St. Bartholomew's 
Hospital, London, an in- 
genious hot air bath is now 
in use for the treatment of 
sprains, inflamed joints 
due to gout or rheuma- 
tism, and similar affections. 
It consists of a copper cyl- 
inder about three feet long 
and eighteen inches in dia- 
meter, which will hold an 
arm up to the shoulder or a 

leg up to the middle of the thigh ; it stands on an iron 
frame and is heated by gas burners placed underneath, 
so that tke temperature can be raised to 300° or 400° 
Fah. The patient is placed in an arm chair at one end 
of the cylinder, the limb is introduced, and the joint 
made air-tight by a rubber band. No discomfort is 
felt Dp ,to 350° until perspiration sets in, when the 
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KELLY AND HAGQUIST'S CHURN. 

used independent of the other. It has been patented 
by Messrs. M. F. KellyandN. A. Hagquist. The body 
of the churn has exterior pins on opposite sides, each 
pin adapted to enter an angular slot in one of the 
side standards, and the cover is made in two sections, 
flanged to fit over the upper edge of the body. In the 
upper ends of the standards is journaled a shaft 
adapted to be rotated by a belt from a hand wheel, 
the shaft having a crank arm, and a beveled gear be- 
ing adjustably secured on it, the latter meshing with 
a similar gear on the upper end of a vertical shaft on 
whose lower end is secured the hub of a rotary dasher. 
Plates of somewhat diamond shape extend diagonally 
from the hub, the plates being adapted to agitate the 
milk at the bottom of the churn body. Sliding upon 
the vertical shaft is a sleeve upon which are located 
two apertured disks, constituting the vertical dasher, 
to which movement is communicated by means of a 
link connecting the upper eud of the sleeve with the 
crank portion of the driving shaft at the top. By sim- 
ply disconnecting the upper end of the link from the 
crank, the movement of the vertical dasher ceases, and 
a slight lateral movement of the driving shaft discon- 
nects the bevel gears 
through which the rotary 
shaft is operated, both 
movements being thus 
readily controlled by the 
operator for the use of 
both dashers together or 
either one separately, as 
may be desired. Commu- 
nications relative to this 
improvement may be ad- 
dressed to Mr. M. F. Kelly, 
Blossburg, Pa. 



Fig. 1. BRISTOL'S RECORDING AMPERE METER. Fig. 8, 

men section of a chart, Fig. 3, for a range of fifteen am- 
peres. 

The armature and moving parts are reduced to a 
minimum in size and weight to avoid magnetic lag and 
the effect of the inertia when current is thrown off and 
on. To provide for cases where there are extremely 
rapid and large fluctuations in the current to be re- 



ft Giraffe Ten Feet High. 

The Zoological Society, 
London, has just purchas- 
ed a fine female giraffe, 
which has recently arrived 
from South Africa. This 
is believed to be the first 
example of the large dark- 
blotched race ever seen 
alive in Europe, the giraffes 
previously exhibited hav- 
ing belonged to the smaller 
and paler form found in 
northern tropical Africa. 
As the animal stands more 
than ten feet high, there 
may be some delay, owing 
to the difficulty of passing 
it under the railway 
bridges, but it will proba- 
bly be on view in a few 
days. The society has also 
purchased a pair of sable antelopes (Hippotragus niger) 
and a pair of brindled gnus (Connochcetes taurina) all 
in excellent condition. 



It is said that dew will not form on some colors. 
While a yellow board will be covered with dew, a red 
or black one beside it will be perfectly dry. 
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A COMPACT ELECTRIC SIGNALING DEVICE. 
The illustration represents a signaling outfit con- 
tained in a small box or case, for convenient installa- 
tion in residences, hotels, or other buildings, either 
during or after the. erection of the buildings, without 
injury to the walls or woodwork. The improvement 
has been patented by Mr. James N. Connolly, of No. 
452 Madison Avenue, New York City. The case is dust 
proof, and has an opening in the rear to permit it to 
be placed over the socket of a bell-pulling outfit, a 
support over the opening being adapted to receive the 
center post of the outfit, and a nut screwing upon the 
center post clamping the box firmly to the walL The 
box has a hinged cover, readily thrown open to facili- 
tate making any adjustment which the bell requires, 
or any desired change in the circuit connections, and 
the bell is preferably mounted on the cover of the box, 
which thus serves as a sounding board and intensifies 
the sound. The circuit wires, also connecting with a 
suitable battery, are carried in the tubes which extend 
to the several rooms or a house, after the manner of 
equipping many large buildings not strictly modern 
in construction, and a push button or other circuit 
closer is mounted on the outside of the box. The two 
binding posts on top are for use when it is desired to 
ring by means of a flexible cord from different parts of 
a room, as from a bed, a desk, etc., the cord terminat- 
ing in a pear-shaped button. By using a buzzer in- 
stead of a bell, the case may be made materially small- 




CONNOLLY'S ELECTRIC SIGNALING DEVICE. 

er, or a buzzer may be placed in circuit and mounted 
in another part of the room, when either one of the 
devices may be used, as desired. 



A FINGER EXERCISING DEVICE. 
An extremely simple device to facilitate the devel- 
opment of muscular strength in the fingers is repre- 
sented in the accompanying illustration. It is designed 
to be of especial benefit to violin players,. piano players, 
etc. , or may be usedby a surgeon to develop a contracted 
cord or muscle of the fingers, hand, or arm, being also 
of-utility to penmen, telegraph operators, typewriters, 
and all who require finger dexterity. It has been pat- 
ented by Mr. Frank E. Osterhout, Oneida Castle, N. 
Y. It consists of a tube or sleeve with longitudinal 
side slits at one end to permit the convenient insertion 
of the finger, while from the other end extends a rod 
on which a weight is adjustably held at the desired 
distance by means of a set screw. The sleeve at its 
split end is fastened on the finger by a clamp con- 
sisting of an elongated slotted ring passing around the 
sleeve, and a clamping plate slidable vertically in the 
ring, and engaged by a set screw at the top. The exer- 
cise is made more or less severe, not only by moving 
the weight out or in on the rod, but weights of differ- 
ent sizes are employed, as may be deemed most ad- 
vantageous. 

■*< ■ » »♦ 

MANUFACTURE OF WHITE VINEGAR. 
White vinegar can be manufactured from molasses, 
corn, etc., or from almost any substance that will fer- 
ment. The material is first passed through a ferment- 
ing and distilling process which turns the liquid into 
what is called a low wine. This wine is then allowed 
to trickle slowly into generators filled with beech- 
wood shavings, where it works and becomes sour. 
The material used principally by the manufacturers is 
molasses. The casks or hogsheads of molasses are first 
emptied into an underground reservoir and thinned 
dow n with water. It is then pumped up through a 
rubber hose into a 1,000 gallon fermenting tank, where 
it is allowed to stand for about two days and ferment. 
After fermenting it is forced up into another reservoir, 
from which by means of pipes the liquid passes down 
into a wooden mash tub connected to the top of the 
still. This mash tub is about 3 feet in height and 
about 7 feet in diameter, and holds about 600 gallons. 
The still is circular in shape and is about 20 feet in 
height, about 6 feet in diameter and made of ash. The 
interioris divided off into five compartments. The par- 
titions or headings are made of wood about 6 inches in 
thickness and about 2 feet apart. Running through 
the center of each heading is a copper pipe or tube 
about 14 inches in height and about 8 inches in diame- 
ter. Directly over the top of each pipe is a circular 
copper head 18 inches in height, the bottom of which 
connects to the flooring of the headings by means of 
a number of arms. Through each heading midway 
between the copper heads and sides of still is a 3 inch 
drop pipe which projects above and below the parti- 



Peroxlde of Hydrogen. 

By a process patented in England Dr. Richard 
Wolffenstein, of Berlin, prepares a more stable and 
chemically pure peroxide of hydrogen of high percent- 
age. The dilute peroxide solution, which contains 
perhaps 3 per cent peroxide, is heated at a constant 
temperature of between 100 deg. and 110 deg. C, with 
or without the aid of rarefied vessels, until the fluid 
has a proportion of about 60 per cent peroxide. Then 
in a vacuum at a moderate temperature the peroxide 
is distilled over. With gradual rising of the boiling 
point a watery vapor first passes over until, at 84 deg. 
C. and a pressure of 24 millimeters, a 99 per cent solu- 
tion of superoxide distills over. A chemically pare 
peroxide can be got from this by pouring it into a sol- 
vent which does not combine with water, L e., ether, 
and dissolving again the pure peroxide out of the 
ether solution. It is claimed that the product is sta- 
ble in concentrated solution, and does not decompose 
even on long keeping. The dilute solution, to begin 
with, must be entirely free from foreign substances, 
even from mechanical impurities such as sand. 



tion about 6 inches. Attached to the side of mash tub 
is a small 1% inch copper pipe which connects with 
the second compartment in the still. The liquid 
passes down this pipe on to the floor of this heading. 
As soon as it reaches to the depth of 6 inches it begins 







OSTERHOUT'S FINGER EXERCISING DEVICE. 

to run down the drop pipe to the next heading. When 
the liquid again reaches to the top of the pipe it drops 
down again in the same manner to the next heading 
below. The steam is turned on from the bottom of 
the still and passes up through the center and drop 
pipes and underneath the copper head of the first head- 
ing. 

From the first heading it passes upward through 
the different compartments in the same manner, heat- 
ing and steaming up the liquid, which passes off at the 
top of the still in the form of vapor through a 4 inch 
pipe to a n umber of copper vats below. The vats are 
about 5 feet in height and about Z\£ feet in diameter. 
Running into each vat within 2 inches of the bottom 
is a pipe which connects with the still pipe. About 
120 gallons of water is placed in each vat through 
which the vapor passes, mixing itself with the water. 
Each vat rests in a wood tub containing about 300 gal. 
Ions of cold water. After about 120 gallons of the 
vapor has been thoroughly mixed with the 120 gallons 
of water, it ie then allowed to cool. After cooling, 
which takes about 24 hours, the material is drawn off 
from the bottom and run into a receiving tank. From 
the receiving tank it is pumped into casks and left to 
stand for about 12 hours. To make the low wine work 
quickly in the generators, a quantity of strong vinegar 
is mixed with it, the proportions being about % gallon 



HUtory of tbe Barometer. 
In the Meteorologische Zeitschrift for December last, 
Prof. G. Hellmann gives a very interesting account of 
the invention of the barometer, which has now been 
in use 250 years. Torricelli, who died at the early age 
of thirty-nine years, was too busily engaged in mathe- 
matical studies to publish an account of his discovery, 
but on June 11, 1644, he wrote a description of it to 
his friend Ricci. This letter, and Ricci's objections to 
the experiment, were published in 1663 by C. Dati, a 
friend of Torricelli's, and as this work is now exceed- 
ingly scarce, Prof. Hellmann has reprinted the corre- 
spondence, in tbe original Italian, in the above-men- 
tioned journal Some of the paragraphs, says Nature, 
are noteworthy, especially those in which Torricelli 
states that it was not merely a question of producing 
a vacuum, but of making an instrument which would 
indicate the changes of the atmosphere. The first 
continuous barometrical observations appear to have 
been made in France. In England they were first 
taken by Robert Boyle, a.bout the year 1659, to whom 
we owe the invention of the word " barometer." 




MANUFACTURE OF WHITE VINEGAR. 
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of vinegar to 1 gallon of low wine. After mixing, the 
liquid is pumped into small 30 gallon casks, where it 
passes out through a small glass tube. The stream of 
wine, which is about the size of a thread, runs down 
through a funnel in the top of the generators. 

The generators are made of ash and are about 8 feet 
in height and about 4 feet in diameter and filled with 
beech wood shavings, each generator holding about 25 
bushels. These shavings are circular in shape and are 
about y% of an inch in thickness, about 1 inch in width 
and about 2 inches in diameter. When stretched out 
they measure from 13 to 15 inches in length. They 
cost about from 25 to 30 cents per bushel and will last 
from 30 to 35 years. As the fine stream of low wine 
trickles down slowly through these shavings the air 
inside acts on the liquid, causing it to work and turn 
into vinegar. The thread-like stream runs continu- 
ously into the generators. Vinegar to the depth of a 
foot collects at the bottom of the generators, which are 
drawn off morning and evening. From the genera- 
tors the vinegar passes into large tanks and then runs 
off into small casks holding from 10 to 50 gallons, for 
the market. The loss of low wine by evaporation 
amounts to about 1 gallon to the barrel. The molasses 
used costs about from 8 to 10 cents per gallon. The 
vinegar is sold by the cask from 8 to 10 cents per gal- 
lon. It is used principally by grocers pickle houses, 
etc. 

The sketches were taken from the plant of Edward 
Reinecke's Sons, Hoboken, N. J., who turn out about 
1,000 gallons per day. 



Armored Trains for Coast Defense. 

A few months ago an interesting test of an armored 
train took place at Newhaven, England. The idea of 
an armored train is not new, such trains having been 
used in our civil war, in the Franco-Prussian war and 
in the Egyptian campaign of 1882 ; but the arrange- 
ment of these trains was such that the guns could 
shoot only in the direction along the rails, unless the 
car were propped up to prevent it from being derailed 
by the recoil. The car was designed by Colonel Box- 
hall, of the First Regiment of Volunteer Artillery of 
Sussex, and was constructed at the shops of the South 
Coast Railway Company. The car is made of steel, 
with a vertical armored wall all around it to protect 
the artillerymen. Inside the car is a 40 pounder can- 
non mounted on a platform so that it can be turned in 
any direction. It is moved by geared wheels and 
cranks. Underneath the car are arranged extensible 
beams which may be pushed out on one or both sides 
of the car, and are arranged to abut against the 
ground by means of vertical screws at their extremi- 
ties, so that in case of a fire at right angles to the 
track they transfer the shock of the recoil beyond the 
rails. Beneath the car are also clamps which grip the 
rails and prevent the car from being derailed. In the 
old style of armored train the guns could shoot only 
in the direction of the rails, unless the car were propped 
up as already stated. In the new style of train the 
cars can be anchored in a moment and can shoot in 
any direction. 

The trial of the armored train took place in the 
presence of a number of military men. Twelve shots 
with service charges were fired in a direction at right 
angles to the track at a target moored out at sea. 
Neither the car nor the rails showed any effects of the 
recoil, which was absorbed by the turning platform and 
the beams. Some shots were fired without clamping 
it to the rails. Of course the target offered to the 
enemy by the sides of the cars is of considerable size, 
and Lord Beresford thinks that the car should be con- 
cealed as much as possible and that thin iron plates 
would be a sufficient protection for the cannoneers 
from the light projectiles of the enemy. Lord Beres- 
ford considers it preferable to arm the car with a few 
small rapid-fire guns. The value of such trains for sea 
coast defense is very great. 
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Bicycles In State Militia Drill. 

The New York Seventh Regiment has organized a bi- 
cycle corps, which had its first drill in the regimental 
armory March 13, superintended by a U. S. Army offi- 
cer expert in the newly adopted bicycle tactics. The 
men were arranged in fours, six feet between wheels and 
eighteen feet between sets of four. Stress was laid on 
preserving the intervals between the bicycles and on 
the riders assuming a military position on their wheels. 
The commands, "Stand to cycle!" "Cycles front 1" 
" Cycles rear 1" Prepare to mount 1" and " Mount I" 
were explained, and the men went through several in- 
fantry movements on foot, pushing their bicycles. Af- 
terward they mounted and went through the evolu- 
tions on their bicycles. Around the armory the riders 
wheeled, fours right and fours left in column of fours, 
by twos, in company front, making wide turns and 
narrow ones, and going through all the movements as 
would a company of infantry, while the military spec- 
tators looked on approvingly. The members of the 
corps were in uniform and presented an attractive ap- 
pearance as they wheeled around with soldierly pre- 
cision. 



AN ADJUSTABLE STOBM AND SUN HOOD FOB 
CABBIAOES. 
The illustration represents the application of a 
simple form of hood readily fitted to any vehicle top, 
and let down, as shown in one of the figures, as a pro- 
tection during a rain storm or when driving in the face 
of the sun. When thrown back, as shown in the 
skeleton cut, it is completely out of the way and out of 
sight, or it may be without any trouble taken out 
entirely and left at home or placed under the seat. It 
is thrown into or out of position for use instantly with 
one hand. It is manufactured by the Wilbur H. Mur- 
ray Mfg. Co., of Cincinnati, Ohio. The frame is made 
of spring steel and it is covered with greenback rub- 



tfiorrespoTiDence. 




UOOD IN I'* 




HOOD THROWN BACK. 

HUBBAT ADJUSTABLE STOBM AND SUN HOOD. 

ber drill, unlined. Parties ordering this hood for old 
vehicles should state distance between front bow sock- 
ets at bottom of quarters. 



Reflection of Light. 

The following table, showing the amount of light re- 
flected from various substances as compared with that 
which falls upon their surfaces, is giveu by Dr. Sump- 
ner, and will be found of interest : 

White blotting paper 82 per cent. 

White cartridge paper 80 '* 

White tracing cloth 85 " 

White tracing paper 22 " 

Ordinary foolscap 70 " 

Newspapers 50 to 70 ■ 

Yellow wall paper. ,. 40 ■* 

Blue paper 25 " 

Dark brown paper • 18 u 

Dark chocolate paper 4 " 

Planed deal, clean 40 to 50 '- 

Planed deal, dirty 20 * 

Yellow painted wall, dirty 20 " 



AN IMFBOTED OABLOCE. 

The extremely simple device represented in the illus- 
tration is intended as an improvement on the swivel 
oarlocks of boats employed for fishing and hunting 
purposes on lakes and rivers, and is especially adapted 
for steering and sculling boats and for use in shells. 
It has been patented by Mr. L. K. Scudder, No. 181 



The mechanical Color Test. 

To the Editor of the Scientific American : 

I regret extremely that anything in my recent arti- 
cle under the above caption should have seemed to 
have done injustice to editor-in-chief of the Standard 
Dictionary. Certainly that was not my intention or 
desire. The statment, " Early in 1894, the question of 
the possibility of analyzing various colors and shades 
in terms of certain standards having been referred to 
the present writer," does not conflict with the state- 
ments of the Funk & Wagnalls Company. At the 
time mentioned, i. e., 1894, all previous attempts to 
obtain a satisfactory scheme having failed, the matter 
was referred to me, and the plan then developed by 
me and adopted was based on the very able and lucid 
exposition of the subject entitled " On a Color System," 
by Professor Ogden N. Rood, that was read before the 
National Academy of Sciences on November 12, 1891. 
That the ideas expressed in this paper in any way in- 
fringed on the original conception of the plan by Dr. 
Isaac K. Funk is news to me, and was certainly never 
expressed by him to me in the many conversations 
that we had on the subject. Moreover, the Milton 
Bradley Company, of Springfield, Mass., have had a 
similar plan in active operation for many years, order- 
ing colored papers from their factory by methods 
similar to those described by me. A popular exposi- 
tion of these ideas can in no sense violate the copy- 
right of a dictionary, which from its very nature is a 
compilation of the ideas of others. 

In conclusion, if I have written aught that deprives 
Dr. Funk of one iota of credit for the plan for a 
standard for colors conceived in 1891 by him, then it 
was done unwittingly. Marcus Benjamin. 




SCUDDEB'S OABLOCK. 

Broadway, New York City. Fig. 1 represents the oar- 
holder, formed integral with the pintle, and with verti- 
cal slots extending through its opposite curved arms, 
there being also a channel of equal depth transversely 
through the shoulder at the top of the pintle. Fig. 2 
shows the holder locked on an oar by means of a screw 
having one side of its shank beveled, as shown in 
Fig. 3, the beveled side being turned toward the in- 
board end of the oar. By this means the oar may be 
moved and turned freely as desired, and is yet securely 
locked in position. The feathering of the oar is in no 
way interfered with. The device is designed ordi- 
narily to remain attached to the oar when the latter is 
removed from the boat, but may readily be detached 
therefrom by unscrewing the pin. 



A New Armor Test. 

Tests of armor plates now occur with great fre- 
quency, but the interest of the general public in these 
tests remains undiminished. The test of a nickel-steel 
Harveyized plate eighteen inches thick occurred at the 
Indian Head proving ground, near Washington, on 
March 11. This test was the first of a series which 
will take place between now and June, by which time 
nearly all the armor contracted for under the Whit- 
ney agreement, amounting in all to about $11,000,000, 
will have been manufactured and delivered to the 
government. This includes armor for ships now near- 
ing completion and those on the ways. The success of 
the trial amply demonstrates the wisdom of the Rus- 
sian government in having armor plates made in the 
United States. The ballistic trials of our government 
are very severe, as the gun is pointed at right angles 
to the plate, while in actual battle the elevation of the 
gun necessarily for accurate aim and allowance for 
" drop " of the projectile, taken with the angle of the 
ship's sides, especially when rolling, will prevent a 
1 normal impact, so that the government trials are un- 
fair to the plate, as every advantage is given to gun 
and projectile. 

The plate weighed thirty-eight tons and cost $20,000. 
It measured 17 by 1% f ee t- A 12 inch rifle was used, 
which was placed 290 feet from the target. 

The first shot fired was a Carpenter projectile, pro- 
pelled by 295 pounds of powder. The shell entered 
about 4 inches, where the point was welded to the plate, 
so as to almost close the aperture. The body of the 
projectile was shattered, but an examination of the 
plate failed to show any radial fracture. In the second 
shot the charge was increased to 395 pounds, giving an 
initial velocity of 1, 956 feet per second. The projectile 
penetrated 7 inches, and the top was welded as before, 
while the base of the projectile was completely shat- 
tered. A long vertical crack was produced ; it extend- 
ed from the top to the bottom, but there was no lon- 
gitudinal crack. The crack was so narrow that it was 
difficult to see how far it extended. Capt. Sampson, 
head of the Ordnance Bureau, considered the test en- 
tirely successful. 

The test showed that nothing short of a 13 inch 
rifle would pierce this armor at a fighting distance of 
2,000 yards, which naval experts consider the probable 
range of the fleet action when in battle. In the battle 
of the Yalu River the distance between the opposing 
fleets was greater and the armor was thinner. 



Orizaba In Eruption. 

The peak of Orizaba is in a state of eruption. The 
signs of disturbance began to manifest themselves on 
the 10th inst., and have increased in force constantly 
since that time. It is vomiting poisonous gases and 
thick volumes of smoke are emitted from 100 aper- 
tures. The earth for 100 miles around is shaken period- 
ically with subterranean vibrations. 

The Governor of the State of Vera Cruz will shortly 
name a commission of scientific men to make an in- 
vestigation into the eruption, and to make recommen- 
dations looking to the protection of the inhabitants of 
the neighboring villages. The present eruption is in 
the heart of the best improved coffee districts in 
Mexico, where many Americans live. 
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Abstract from Interesting Decision by the United 
States Circuit Court of Appeals— Fourth Circuit. 

Hulse and Wright v. Bonsack Machine Com- 
pany. Bonsack Machine Company v. Hulse 
and Wright. 
" A contract between an employer and employe, 
wherein the employe obtains service with the employer 
on condition that any improvement he may make on 
the machines of the employer shall be for the exclusive 
use of his employer, held valid." 

The Bonsack Machine Company is a corporation 
whose business it is to construct, operate on royalties, 
lease, and sell machines for the manufacture of cigar- 
ettes in this and many other countries. Its principal 
machine is known as the "Bonsack" machine. By 
perfecting it and procuring and purchasing patents 
connected with it the company has acquired and is 
doing a large business. In the course of its business 
the company engages many persons to operate its ma- 
chines. In several instances persons so employed dis- 
covered improvements in working them, and, without 
disclosing the discovery, took out patents, which they 
used or sold in competition with the company. To 
avoid this m the future, the company adopted a rule 
by which it required all persons entering its employ- 
ment to agree to give the company the beuefit of any 
improvement made while in the employment of the 
company or at any time afterward. 

Hulse had been working at his trade as a mechanic, 
realizing between four and five hundred dollars a year. 
.On or about July 19, 1886, he applied for employment 
in the Bonsack Company. In his interview with the 
president of the Bonsack Company, at which his ap- 
plication was granted, he entered into a written con- 
tract, the provisions of which were explained to him, 
especially that relating to any improvements which he 
might make in cigarette machines. Of that provision 
he expressed his approval. He served the company at 
an increasing salary, beginning at $50 per month ; 
then $60 ; again $75, and afterward $85 per month. 

The contract between the Bonsack Machine Com- 
pany and Hulse is in these words and figures : 

"That the said company has this day employed the 
said Hulse to set up and operate its cigarette machines 
at a salary of $50 for the first month and $65 per month 
thereafter, with such advance of salary up to not ex- 
ceeding $75 per month as the services of) the said Hulse 
may justify. It is agreed that the said Hulse will 
serve the company whenever desired, the company to 
pay his railroad fares whenever traveling at the re- 
quest of the company. 

" No abatement will be made for loss of time be- 
cause machines are not kept running, nor any extra 
payment for extra hours. 

•' The said Hulse agrees to do all in his power to pro- 
mote the interests of the said company, and in case he 
can make any improvement in cigarette machines, 
whether the same be made while in the employment 
of the said company or at any time thereafter, the same 
shall be for the exclusive use of the said company. 

"And it is agreed that in case the said Hulse be 
not able to serve the said company efficiently, or shall 
in any way neglect his duty, the company may stop 
bis services at any time, paying up to such time; 
but, in case the said Hulse desires to quit the said 
company, he shall give sixty days' notice thereof." 

In July, 1889, while employed by the company in 
Montreal, his health failed and he ceased to work 
with it. 

Thereafter, on a salary of $125 per month, he entered 
into employment and partnership of another party 
named Wright, whose business was to introduce and 
sell the Bonsack machines in foreign countries. While 
in this employment Hulse made known to the company 
that he had devised improvements in their machines. 
Thereupon he was furnished by the company with a 
suitable room, power, and materials to continue his 
experiments and to perfect his idea. While so em- 
ployed, however, he did not draw any salary from the 
company. The experiments continued some three or 
four months. 

Hulse then wants the company to pay him one hun- 
dred thousand dollars for the invention, which was 
declined, and the company brought suit to compel the 
delivery of the invention and patent to the company, 
and obtained an injunction prohibiting Hulse from as- 
signing the patent or invention to others. The referee 
gave judgment awarding the patent and invention to 
the company, but requiring a payment to Hulse and 
partner of $8,126. 

The parties on both sides were not satisfied with this 
award and an appeal was taken to the United States 
Circuit Court of Appeals. Judge Simonton delivered 
the opinion of the court Feb. 5, 1895. 

The questions made in the assignments of error are 
these : 

First. What was the contract between the company 
and Hulse? Is it divisible, consisting of independent 
covenants ; and is it, or any part of it, without con- 
sideration ? 

Second. Is it an unconscionable or unreasonable con- 
tract ? 
Third. Is it void as against public policy i 



Fourth. Is the amount reported by the masters a 
just and reasonable compensation ? 

1. The Contract. — It is a contract of employment 
made after an explanation of its terms by one party 
and the approval of them by the other. No question 
is made here impugning the bona fides of the contract. 
The consideration moving from the company is the 
employment of the services of Hulse at a progressive 
salary, with no abatement for loss of time and no 
extra payment for extra hours, all railroad fares of 
Hulse, when traveling for the company, to be paid. 

In consideration of these stipulations, Hulse is to 
serve the company whenever desired, agrees to do 
all in his power to promote the interests of the com- 
pany, and in case he can make any improvements in 
cigarette machines, either while in the employ of the 
company or at any time thereafter, such improve" 
ments are to be for the exclusive use of the company. 
This last provision was stated to him as a condition 
precedent to his employment, was approved and con" 
sented to by him. Here we have a contract of hiring 
at stipulated prices and a contract of service with 
one detail of the service inserted to prevent any mis- 
understanding. It would seem to be an indivisible 
contract. The stipulation claimed to be an independ- 
ent covenant, directed to any improvements made by 
him in cigarette machines, was the very stipulation 
which secured the contract on the part of the com- 
pany to engage and pay Hulse. The consideration 
on the part of the company moves to all the parts of 
the contract. The contract was one of employment. 
The company was to do certain things. In return 
Hulse was to do certain things — set up and operate 
the cigarette machines and promote the interests of 
the company, and, to do this, give them the benefit of 
improvements in cigarette machines in case he made 
any. Can it be said that if he set up and operated 
the machines he had exhausted the consideration of 
his contract and that he could antagonize the inter- 
ests of the company whenever he pleased, his agree- 
ment to promote its interests being nudum pactum ? 
For similar reasons it cannot be said that this agree- 
ment, or any part of it, is without consideration. In 
the absence of fraud, mistake, illegality, or oppres- 
sion, and where no relations of trust and confidence 
exist between the parties, courts cannot inquire into 
the inadequacy of the consideration of a contract or 
set up their own opinions respecting that which par- 
ties in good faith on both sides have agreed upon. 

" If there is one thing more than another that pub- 
lic policy requires, it is that men of full age and com- 
petent understanding shall have the utmost liberty of 
contracting, and that contracts, when entered into 
fully and volunte.rily, shall be held good and shall be 
enforced in a court of justice. (Jessel, M. R., Print- 
ing, etc., Co. v. Sampson, L. R , 19 Eq., 465.)" 

Some consideration is requisite to support a con- 
tract ; but the sufficiency of the consideration cannot 
be inquired into. (1 Sedg. on Dam., 455.) 
Is this contract unreasonable or unconscionable ? 
The Bonsack Machine Company owned valuable 
patented machines employed in the manufacture of 
cigarettes. Comparatively, the invention was in its 
infancy, and the machinery was known to be difficult 
of operation and open to. improvement. Any one 
entering into the employment of the company had 
full opportunity of learning the merits of the ma- 
chines, and by constant and daily use could see where 
the machine was defective and where improvement 
was needed. , If any improvement suggested itself to 
his mind, he could, by using the machine and the time 
and material of the company, experiment upon it and 
ascertain its value. The improvement would be his 
own idea ; but it owed its suggestion and origin, its 
progressive development and perfection, to the busi- 
ness, the practical working, the opportunity afforded 
by the company. When, therefore, the company, 
taught by costly experience, determined to protect it- 
self from the discovery of improvements by its own ser. 
vants, it did a natural and reasonable thing, and when 
it protected itself by a covenant in advance of any em- 
ployment with those seeking its service it did a fair 
thing. Nor was that part of the contract which put 
in the same category improvements made while in 
the employment of the company and those made at 
any time thereafter unconscionable or unreasonable. 
Without this safeguard the contract on this point 
could be easily evaded and be made valueless. 

Is the contract void as against public policy ? Does 
it injure the public ? 

Here we have the case of an ingenious man, with- 
out opportnnity of developing his talent, and strug- 
gling under difficulties, enabled by this contract to 
secure employment in a large and prosperous corpora- 
tion, where he could give his inventive faculties full 
play. He in this way was afforded every opportunity 
of discovering and removing defects in cigarette ma- 
chines. He secured this employment by signing this 
contract. He could not have obtained it if it had been 
understood that this contract had no validity. Then, 
in all human probability, the public would have lost 
the benefit of his discovery. In this point of view a 
contract of this character cannot be said to be against 



public policy. Sir George Jessel, in discussing the 
subject, holds that not only is there no rule of public 
policy against such a contract as this before us, but 
that public policy is with it. (Printing and Numerical 
Co. v. Sampson, L. R, 19 Eq., 466.) 

We concur in the conclusion reached by the circuit 
judge in his opinion in this record : 

" The public, in so far as questions relating to public 
policy are concerned, has no interest in this matter. 
Should the claim of the Bonsack Machine Company 
fail, the public would have no right to use the improve- 
ment. The device would then belong to Hulse, would 
be his secret, protected by patent and guarded from 
the public use by provisions of law. The restraint 
provided for in the contract does not interfere with 
any interest of the public, and it only gives a fair pro- 
tection to the party in whose favor it is given, for 
which proper compensation was stipulated for the 
party making it." 

The last assignment of error is the amount found by 
the master and allowed by the court. 

The question was what compensation should, under 
the circumstances, be allowed. The Bonsack Com- 
pany had declared that the compensation would be 
liberal. The deserving party was Hulse and the com- 
pensation was really his. Wright deserved nothing. 
He was only a speculator seeking a share of Hulse's re- 
ward. Hulse voluntarily, or for considerations which 
he considered adequate, agreed to divide with him. 
When, therefore, the master awarded the gross sum of 
$8,126.36, this was his 'finding of what would be a lib- 
eral compensation for Hulse's service in and about the 
improvement. We see no error in this of which either 
party can rightly complain. 

It is ordered that the decree of the Circuit Court be 
affirmed in all respects, each party paying its own 
costs in this court. 



Snow as an Atmospheric Purifier. 

BY JOHN B. COPPOCK, F.C.B., SCIENCE MASTER, CAMBERWELL INSTITUTE. 

When a flocculent solid body falls through a fluid, it 
drags down in its falling suspended matters contained 
in the fluid. 

We should therefore expect that snow falling through 
the atmosphere will cleanse it by taking out most of 
the suspended matters. The present year has afford- 
ed many opportunities of getting a quantitative value 
for the purifying action of snow. 

The first analysis gives figures yielded by snow -col- 
lected in the suburbs of London, where the district is 
fairly open. This snow fell on January 13, having a 
depth of 4 inches approximately. One characteristic 
of this snow was its great porosity, the crystals were 
also regular ; both indicating that the snow was form- 
ed in a calm atmosphere. 

The snow was melted and then analyzed as water, 
the impurities being stated in grains per gallon. 

Total solid matter 10-65 

Mineral matter 575 

Carbonaceous matter 4-90 

Free ammonia 380 

Albuminoid ammonia 4 '62 

Oxygen to oxidize 0721 

A further analysis was made of snow from the same 
district after the fall of January 30. The result was 
almost identical with the above figures ; but this fact 
came out that the first few strata of snow contained 
the largest amount of impurities. Fifty per cent of 
the snow's thickness yielded 75 per cent of the im- 
purities. 

An analysis of the snow of January 30 was also made 
upon snow collected in the quadrangle of Somerest 
House The following shows the difference in the im- 
purities. Ths physical condition of this fall was favor- 
able to its picking up in its meshes much suspended 
matter. 

Total Bolid matter 1732 

Mineral matter 6-25 

Carbonaceous matter 11*07 

Free ammonia 4'65 

Albuminoid ammonia 650 

Oxygen to oxidize 1-16 

The carbonaceous matter in each sample was ordi- 
nary soot particles. 

These figures point out the value of a fall of snow 
from a manurial point of view, and also its value from 
a hygienic point of view. In a city where the air is 
often saturated with carbon particles, a fall of snow 
may be regarded as a mechanical contrivance of no 
mean value. — Chem. News. 



Bleaching- Straw Braid. 

Take 7J^ pounds pure oxalic acid and dissolve in 45 
gallons of water, using the latter as soft and as cold as 
possible; then stir in, in small quantities at a time, ±% 
pounds peroxide of sodium, waiting between each ad- 
dition until all action hasceased. When fully dissolved 
test with litmus paper and make the bath feebly alka- 
line by adding more peroxide, or ammonia, or silicate 
of soda. Enter the straw braid, which has been pre- 
viously cleaned, and leave in the bath until it is bleach- 
ed, or has a faint straw tint, then lift, rinse, and pass 
into a bath of tartaric acid. By using less water, the 
bath may be made stronger and quicker in working. 
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A. New Use for mica. 

A recent device of the tailors is the figure of a man 
done on mica. This figure is about a foot high, and is 
set in a square of cardboard. Sometimes it is in the 
shape of a man wearing a sack suit, while in others ha 
wears a cutaway outfit, and in others again a frock 
suit. The man himself is transparent as to body, but 
his face is painted on, and he wears a collar and neck- 
tie of the latest style, in paint. He serves as an illus- 
tration, and he is designed to do away with one of the 
banes of a tailor's life, the man who comes in to look at 
goods and says : 

"Ah, yes ; it looks very nice in the piece, but I'm 
not sure it would suit me so well made up. I'll wait 
until you cut a coat for some one else, and then I'll 
come around and see how I like it." 

Now when a customer springs this ancient remark 
the tailor produces one of his mica manikins, lays 
him over the piece of cloth in question, and lo 1 be 
stands forth fully clothed in a wrinkleless suit of that 
pattern. With a cloth of uniform color orsmall pattern 
this device works very well. 



THE ICT C0A8T8 OF NOBTH AHEBICA. 
Among the severest trials, of mariners who navigate 
the northerly coasts of America during the winter sea- 
son is the formation of ice upon the decks and rigging 
of their vessels. The past winter has been an especi- 
ally trying one in 
thisrespect. Many 
vessels have been 
damaged and 
nearly lost by the 
accumulation o f 
ice, due to the 
rapid congelation 
of the spray which 
beats upon the 
bows and other 
exposed parts. An 
example of these 
ice difficulties is 
seen in our en- 
graving, which is 
from a pho- 
tograph of the 
forward deck of 
steamer Barn- 
stable as it ap- 
peared on the 
arriValof the ship 
at Boston, Mass., 
in February last, 
after a voyage 
from the tropical 
regions of Ja- 
maica. 



enemy — where exact -information as to his position can- 
not be obtained by other means — seems to be estab- 
lished, and, if so, it carries with it the obligation to con- 
sider a mere flotilla of torpedo boats by themselves as 
a belligerent factor of distinctly imperfect efficiency." 



The Electrical Aspects of Calcium Carbide. 

In a critical notice of Professor Lewes' Society of Arts 
paper upon carbide of calcium (See Scientific Ame- 
rican Supplement, No. 998), the Electrical Review 
discusses the electrical aspects of the proposal to manu- 
facture the compound on the commercial scale, and 
the prospects of acetylene as an illuminant. It is con- 
sidered that the commercial success of the calcium 
carbide industry depends upon cheap water power ; 
because of all the heat produced by the coal in a 
boiler furnace working a steam electric plant, only 
about 5 per cent is recoverable by an electric furnace. 
Our contemporary is inclined to regard acetylene as a 
genuine improvement in gas as an illuminant, and one 
likely to aid gas in competition with the electric light. 
Apart altogether from its illuminating properties, it is 
admitted that acetylene has a much more important 
commercial aspect, because from it a great many hy- 
drocarbon compounds can be made, such as benzine, 
hydrocyanic acid, ethylene, alcohol and many other 
bodies. It is not thought that, at Professor Lewes' 
estimate of their comparative duties in light given for 




The Value of 
Torpedo Boats 
In War, 

A Blue Book re- 
cently published 
deals with partial 
mobilization o f 
the British fleet 
and the maneu- 
vers of 1894, which 
began on July 18 
andcame to an end 
on August 7. The 
conclusion of the 
book may be 
quoted: "No ship 

was put out of action by a torpedo boat. The light- 
ness of the nights seems to have had a twofold effect. 
No. 80 (Red side) in evading a 'catcher' at first missed 
the Blue Fleet, but managed to keep up with it and 
got within range of the rear ship, which was not at- 
tacked because she was supposed to belong to'Group 3. 
a class exempted from torpedo attack by the rules. 
The light apparently was not sufficient to permit the 
real character of the ship to be ascertained. On the 
other hand, it is reported that the nights were never 
really dark enough to afford concealment to the tor- 
pedo boats. The torpedo lieutenant in command of 
No. 80 makes the interesting observation that, owing 
to the speed of the ' hostile ' fleet, the boats were un- 
able to regain their position for attack when once it 
bad been lost. From this it seems permissible to infer 
that high speed will be of itself no unimportant pro- 
tection to ships traversing at night narrow waters in- 
fested by torpedo boats. The torpedo boat operations 
were upon a too restricted scale to supply much valu- 
able instruction; but, as far as they went, they tend to 
confirm the view that the most effective employment 
of the torpedo boat in war will be limited to sending 
her to attack an enemy's ship in a known position 
within the boat's range of action, and that the where- 
abouts of the enemy must be first ascertained and be 
communicated to the commander of the boat. The 
necessity of combining with torpedo boats vessels of 
other and larger classes to scout and discover the 



STEAMSHIP BARNST ABLE-ICE FORMATIONS UPON FORWARD DECK AND BRIDGE. 



power consumed, steam-generated carbide of calcium 
and acetylene can compete with incandescent electric 
light. 

Professor Lewes put the comparison thus : Acety- 
lene, 44 ; electric, 38. But it is held that the difference 
is not quite so great ; for with incandescent lamps at 4 
watts per candle it comes out as 40: 50 very nearly. With 
electric lights working at 3 '35 watts per candle, power 
for power, the two light sources are equal. With arc 
lamps the superiority is reversed ; the figures coming 
out at 80 for the electric arc, as against 50 for the ace- 
tylene light. It is admitted that the question is not 
altogether one of power, although this consideration is 
of interest as settling whether carbide of calcium can 
be profitably made with existing steam power plants. 
If water power can be obtained at the American esti- 
mate of cost, which is 50 cents per hour for 180 horse 
power, the acetylene will cost as little as its advocates 
claim, or 6s. 4J£d. per 1,000 cubic feet. Although this 
is about double the average price of ordinary coal gas 
in England, acetylene gives 15 times the light or 7% 
times the candle power for the same money. Now, to 
compare its cost, light for light, with incandescent 
electric light, 6s. 4J^d. will buy 13 units of electricity, 
which, at 4 watts per candle power, works out to 
3,250 candles gross ; while 1,000 cubic feet of acetylene 
give 28,000 candle power for the same money. Mean- 
while, the inquiry is made as to what is the cost of 
large water power. 



A "Letter" Officially Defined. 

A ruling was recently made by Postmaster Coveney, 
at Boston, Mass., upon the question as to what con- 
stitutes a letter " in its usual and ordinary form," and 
it has just been confirmed, according to the Boston 
Transcript, by a communication from Washington. 
The ruling and its confirmation were the outcome of a 
complaint recently made to the postmaster by a gen- 
tleman who desired to send through the mails a sealed 
roll properly stamped and directed to the Commis- 
sioner of Patents at Ottawa. 

He said that the roll contained plans and drawings 
relative to a patent. He had offered this roll to the 
clerk at the foreign window, and following out the 
rules of the office, the clerk refused to receive it. 
When asked for reasons, he was referred to the post- 
master. Ool. Coveney gave a decision to the effect 
that the term letter is to be construed to mean and 
embrace sealed packages consisting of an envelope of 
any size, but flat, as is the usual letter. The objector 
did not think that this ruling and definition of a letter 
was correct, and gave his opinion that a letter " was a 
package containing personal matter of no salable 
value." 

In the communication from Washington, N. I. 
Brooks, the Superintendent of Foreign Mails, says that 
" the Canada office and this department concur in the 
opinion that the term letter in its usual and ordinary 

form is to be con- 
strued to embrace 
sealed packages 
consisting of an, 
envelope of any 
size, but of the 
usual letter shape 
and its contents ; 
but that rolls or a 
package not in- 
closed in an 'en- 
velope,' as the 
word envelope is 
generally used, 
cannot be consid- 
ered to be 'a let- 
ter in its usual 
and ordinary 
form.' A sealed 
package in the 
form of a roll is 
therefore not en- 
titled t o trans- 
mission in the 
mails exchanged 
between the 
United States 
and Canada, and 
your office was 
correct in declin- 
ing to receive the 
sealed roll men- 
tioned." 

Complaints o f 
the kind made by 
the gentleman 
who wished t o 
forward the 
sealed roll have 
been numerous, 
but this is the 
first time in the 
history of the de- 
partment that it 
has been called 
upon to decide 
By this decision no sealed 
Boston Post 



what constituted a letter, 
packages nor rolls will be taken at the 
Office for transportation to Canada, as the regulations 
of the Postal Convention say that " sealed packages 
other than letters in the usual and ordinary form are 
not allowed to be dispatched to Canada, even if post- 
age has been prepaid in full at letter rates." This is 
no new law or regulation, as it was enacted about ten 
years ago, and has always been enforced more or less. 



Wood Stains. 
A solution of 50 parts of commercial alizarin in 1,000 
parts of water, to which a solution of ammonia has been 
added drop by drop until a perceptible ammonia odor 
is developed, will give to fir and oak a yellow-brown 
color and to maple a red-brown. If the wood is then 
treated with a 1 per cent aqueous barium chloride 
solution, the first named become brown and the latter 
a dark brown. If calcium chloride be used instead of 
barium chloride, the fir becomes brown, the oak red- 
brown, and the maple a dark brown. If a 2 per cent 
aqueous solution of magnesium sulphate be used, the 
fir and oak become dark brown and the maple a dark 
violet-brown. Alum and aluminum sulphate produce 
on the fir a high red and on oak and maple a blood 
red. Chrome alum colors maple and fir reddish brown, 
and oak Havana brown. Finally, manganese sulphate 
renders fir and maple a beautiful dark violet-brown 
and oak a dark walnut-brown. 
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INVENTOR TESLA'S LOSS. 

By a fire which occurred at 33 and 35 South Fifth 
Avenue, New York City, on the morning of March 13, 
Nikola Tesla, the inventor and scientist, sustained a 
severe loss in the total destruction of his laboratory, in 
which were several nearly completed inventions which, 
it is said, were intended to revolutionize electric light- 
ing. The loss cannot unfortunately be reckoned in 
dollars, and it is feared may seriously affect Mr. Tesla's 
health, as for some time he has been in a state of 
nervousness bordering on exhaustion, on account of 
overwork occasioned by the approach to completion 
of some of his great inventions. 

Dr. Tesla was for a time associated with Edison. 
The attention of the scientific world first centered upon 
Tesla in 1887 through his invention of the rotating 
magnetic field for the economic transmission of power. 
It is believed that Mr. Tesla's experiments were made 
with a view to saving at least one-third of the energy 
now wasted in electric lighting. He has been working 
in his laboratory with a number of assistants, and the 
results which he has actually obtained have been kept 
a profound secret. Mr. Tesla has lectured before sci- 
entific bodies, both in Europe and America, and he has 
recently received honorary degrees from Yale and Co- 
lumbia Colleges. He is at present controlling electri- 
cal engineer of the Niagara Falls Power Company. 
Some of Mr. Tesla's remarkable experiments have been 



annual meeting of scientists in Vienna, but through 
Prof. Spies, one of the members of the Berliu ' Urania,' 
the experiments were made publicly, and were at- 
tended by the German Emperor's brother, Prince 
Henry, who, as the cut shows, served as a conductor 
for the high voltage currents. By reference to the 
illustration, it will be seen that the connection be- 
tween two persons is made by Geissler tubes, which 
show the light produced by the currents. In another 
experiment a number of connected wires were arranged 
in the auditorium and connected with the electric cur- 
rent, whereby an electrical wave was produced in the 
room, and noticed by some of the audience through 
the lighting of Geissler tubes held in their hands, and 
without these persons being in direct connection with 
the wires." 



Tbe Loss of the Elbe. 

At the recent inquest upon the bodies landed at 
Lowestoft of the victims of the Elbe disaster, Robert 
William Greenham, pilot, stated what took place on 
board the Elbe after the collision. He said he had 
crossed tbe North Sea about 400 times, and had been 
on board the Elbe about one-tenth of the trips. At 12 
o'clock midnight on January 29 the atmosphere was 
clear, but the sky was cloudy. * The Elbe was lighted 
by electricity, which was kept burning all night. The 
masthead light and the side lights, however, were oil. 



No. 3 boat, and as soon as the covers were sufficiently 
removed for the crew to get at the boats they used 
axes to free them, as everything was frozen stiff. The 
order was then given to every man on deck, " Let all 
the crew remain at their stations." The women and 
children were ordered to the starboard side, which 
was the lee side, in order that they might be got into 
the boats first. There was no confusion on board, and 
every order was obeyed punctually. Everything was 
in total darkness at this time, as the electric light had 
gone out. The lights had been turned on to the pro- 
menade deck to give light to launch the boats. The 
third officer informed him that as all the watertight 
compartments were closed it was impossible for the 
ship to sink. Both No. 3 and No. 5 boat, which were 
the next to be got out, were pretty well filled with 
people. It was too dark to see whether they were 
passengers or sailors. The ship settled down very 
quickly, and the witness went up to the bridge and 
warned the.captain that the water was already break- 
ing over the quarterdeck. He returned shortly to No. 
3 boat and heard the order given to lower the boats. 
No. 5 boat was lowered and swamped as soon as she 
touched the water. He jumped into No. 3 boat and 
the third officer followed. The boat was immediately 
lowered. He saw a green light about three points 
abaft the port beam, some three miles away, while he 
was standing on deck. He also saw a white stern light 




RECENT TESLA EXPERIMENTS IN BERLIN. 



reproduced lately in Berlin. The Illustrirte Zeitung 
of recent date gives an engraving, which we copy, 
together with the following account : 

" About twenty years have passed since Edison pro- 
duced the incandescent lamps under the proud name 
of the ' light of the future,' and which lamps slightly 
modified are now the ' light of to-day.' 

" A new ' light of the future,' is again promised from 
the United States, and should it materialize in practi- 
cal form will have the great advantage over the incan- 
descent and arc lamps that for its production no con- 
ducting wires are required, and which for this reason 
alone would be sufficient to produce a complete revo- 
lution in the electrical world. 

" Nikola iTesla, the inventor of the new light, ob- 
tained by his experiments surprising results. In fol- 
lowing up certain discoveries of Prof. Herz, of Bonn, 
relative to electrical waves, he succeeded in lighting a 
freely suspended incandescent lamp by the use of high 
tension and rapidly alternating currents. 

"The experiments further demonstrated the re- 
markable fact that alternating currents of a tension 
ten times that which is used in electro-execution do 
not affect or injure the human body when passed 
through the same; and in fact are hardly perceptible 
in case the currents alternate 100,000 times in a second, 
that is, change their direction at this almost incompre- 
hensible velocity. 

" Several ..of the experiments were made at the last 



He went to bis cabin at midnight, undressed and went 
to sleep. At 5 o'clock he looked at his watch, which 
showed English time, and about 20 minutes afterward 
he heard a crash as if a cylinder had burst, and 
thought the engines had broken down. He got out of 
his bunk, put on some clothes and went to the bridge, 
where the captain and the chief officer were standing. 
He asked the captain what had occurred and he replied, 
" A collision has taken place." One of the officers re- 
marked that they bad been run into by a steamer on 
the port side. He observed the ship make a slight list 
to port, and the captain then ordered that rockets 
should be fired and blue lights burnt, and that the 
steam siren should be blown. One of the officers then 
came up and reported all the watertight doors closed. 
The ship made a further list to port, and the captain 
ordered the engines half speed ahead, with the helm 
put bard to starboard, the engines having been stopped 
at the time when the witness went on the bridge, and 
tbe wind being strong from the east-southeast. By 
this maneuver it was sometimes possible to give the 
vessel a list to starboard and bring the damaged por- 
tion high out of the water. The engines went for about 
four minutes and then stopped. The captain then 
gave the order to get all the boats ready and swing 
them out, but not to lower them. There were ten 
boats on board, five on each side. The witness left 
the bridge in company with the chief officer in order 
to assist in getting the boats ready. He proceeded to 



apparently on tbe same vessel. At daybreak, which 
was in about three-quarters of an hour, he observed 
the hull of the vessel with the two lights aboard her. 
He could not see her masthead lights. The vessel 
steamed ahead, burnt two lights, which he took to be 
blue lights, put her helm hard a-starboard, and, pro- 
ceeding in a southerly direction, shortly afterward dis- 
appeared. He took some paper from his pocket just 
before the steamer turned her head and burnt it in 
order to attract her attention. He made the observa- 
tion that he believed it was the steamer which had run 
into them. There was also a smack in the vicinity. 
The steamer was about two points on their starboard 
bow to windward, and the smack was on the starboard 
beam. The steamer was from half to three-quarters 
of a mile away and the smack about one mile. He saw 
several smacks' lights in the vicinity, but none close 
by. He saw the lights quite distinctly, as they could 
see a light that night directly it came out of the water. 

The lights of the Elbe were burning when he got on 
deck. He was positive that the steam siren was con- 
tinually sounded and that a quantity of rockets were 
discharged, in addition to the burning of 20 blue lights 
in pairs. 

The witness gave his opinion that the ship probably 
sank because two watertight compartments were 
knocked into one. He could not say whether the Elbe 
ever had boat drills on board. He bad never seen such 
drills when on the North Sea. 
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Clay Eating. 

Among the extraordinary passions for eating uncom- 
mon things must be reckoned that which some peoples 
exhibit for eating earth or clay. Of this practice, 
which would appear to have once prevailed all over 
the world, numerous examples were cited by Cap- 
tain J. G. Bourke, U. S. A., in the Ninth Annual Re- 
port of the Bureau of Ethnology. In some places, the 
custom has degenerated into a ceremonial, while in 
others the eating of this strange food still prevails as 
a kind of necessity to the lives of those who are ad- 
dicted to it. 

The Mexican devotees picked up a piece of clay in 
the temple of Tezcatlipoca and ate it with the greatest 
reverence, and also ate a piece of earth in swearing by 
the sun and earth. But the use of clay by the Mexi- 
cans was not merely a matter of ceremony, for the 
substance seems to have been an esculent in common 
use. Edible earth was sold openly in the markets of 
Mexico, and appears in the list of foods given by 
Gomara. 

Cabeza de Vaca says that the Indians of Florida ate 
clay, and that the natives offered him many mesquite 
beans, which they ate mixed with earth. Venegas 
asserts that the Indians of California ate earth. The 
traditions of the Indians of San Juan Capistrano and 
vicinity show that they had fed upon a kind of clay, 
which they often used upon their heads by way of 
ornament. The Tatu Indians of California, according 
to Powers, mix red earth into their acorn bread to 
make the latter sweet and cause it. to go further. Sir 
John Franklin relates that the banks of the Mackenzie 
River contain layers of a kind of unctuous mud, which 
the Tinneh Indians use as food during the seasons of 
famine, and even at other times chew as an amuse- 
ment. It has a milky taste and the flavor is not dis- 
agreeable. The Apache and Navajo branches of the 
Athabascan family of North American Indians are not 
unacquainted with the use of clay as a comestible, 
although among the former it is now rarely used, and 
among the latter is employed only as a condiment to 
relieve the bitterness of the taste of the wild potato. 
In the same manner it is known to both the Zuni and 
the Tusayan. 

In South America, likewise, the eating of clay pre- 
vails among the Indians on the banks of the Orinoco, 
throughout Brazil, and on the mountains of Bolivia 
and Peru. 

In Western Africa, the negroes of Guinea have long 
been known to eat a yellowish earth caBed by them 
" caouac," and the flavor and taste of which is very 
agreeable to them and said to cause them no incon- 
venience. Some addict themselves so excessively to 
the use of it that it becomes to them a real necessity, 
and no punishment is sufficient to restrain them from 
the practice of consuming it. 

When the Guinea negroes were in former times car- 
ried as slaves to the West India islands, they were ob- 
served to continue the custom of eating clay. But 
the "caouac" of the American islands, or the sub- 
stance which the poor negroes attempted to substi- 
tute in their new homes for the African earth, was 
found to injure the health of the slaves who ate it, 
and so the practice was long ago forbidden and has 
possibly now died out in the West India colonies. In 
Martinique, a species of red earth or yellowish tufa 
was formerly secretly sold in the markets, but the use 
of it has probably ceased in the French colonies also. 

In Eastern Asia a similar practice prevails in various 
places. In the island of Java, between Sourabaya and 
Samarang, Labillardiere saw small square reddish 
cakes of earth sold in the villages for the purpose of 
being eaten. These were found by Ehrenberg to con- 
sist for the most part of the remains of microscopic 
animals and plants which had lived and been de- 
posited in fresh water. Some of the Japanese, too, are 
addicted to the practice of eating earth. Dr. Love, 
some time ago, published an analysis of a clay which 
is eaten to a considerable extent by the Ainos ; it 
occurs in a bed several feet thick in the valley of 
Tsietonai (eat-earth valley) on the north coast of 
Yesso. It is light gray in color and of fine structure. 
The people mix with the clay fragments of the leaf of 
some plant for the aromatic principle it contains. They 
eat the earth because they think it contains some 
beneficial su bstance, not because it is a necessity with 
them. They have meat and abundance of vegetable 
food. The clay is eaten in the form of a soup. Sev- 
eral pounds are boiled with lily roots in a small quan- 
tity of water, and afterward strained. The Ainos pro- 
nounce the soup very palatable. 

In Runjut Valley, in the Sikkim Himalayas, a red 
clay occurs, which the natives chew, especially as a 
cure for the goitre. 

In Smyth's Aborigines of Victoria, it is stated that 
a kind of earth, pounded and mixed with the root of the 
" mene " (a species of Hsemadorum), is eaten by the 
natives of West Australia. 

In Northern Europe, especially in the remote north- 
ern parts of Sweden, a kind of earth known by the name 
of " bread meal " is yearly consumed by hundreds of 
cart loads, it is said. A similar earth is commonly 
mixed with bread in Finland. In both these cases, the 



earth employed consists for the most part of the empty 
shells of minute infusoria in which there cannot exist 
any ordinary nourishment. 

Some of the Siberian tribes when they travel carry 
a small bag of their native earth, the taste of which 
they suppose will preserve them from all the evils of a 
foreign sky. We.are told that the Tunguses of Siberia 
eat a clay called " rock marrow," which they use mixed 
with marrow. Near the Ural Mountains, powdered 
gypsum, commonly called "rock meal," is sometimes 
mixed with bread. The Jukabiri of Northeastern 
Siberia have an earth of a sweetish and rather 
astringent taste, to which they ascribe a variety of 
sanatory properties when eaten. 

In North Germany, on various occasions where 
famine or necessity has urged it (as in long protracted 
sieges of fortified places) a substance called " mountain 
meal," similar to that used in Sweden and Finland, 
has been employed as a means of staying hunger. 

According to Pliny, the Romans had a dish called 
" alica " or " f rumenta," made of the grain zea mixed 
with chalk from the hills of Puleoli, near Naples. 

According to the myths of the Cingalese, their Brah- 
mins once fed upon earth for the space of 60,000 
years. 

♦ » m » ♦ 

Chemical Power* of lUluute Sea Creature*. 

All known chemical substances are present in solu- 
tion in sea water. In spite of the precision and deli- 
cacy of their analyses, chemists can never determine 
absolutely the exact proportions in which these ele- 
ments are present ; they can merely indicate their 
presence as " traces," especially in the case of the very 
rare elementary substances. Except for the chlorates 
and sulphates, which are easily obtained by evapora- 
tion, spectrum analysis alone shows us the existence of 
these elements in sea water. 

It has been shown that the sheets of copper on ships 
often become covered with a layer of silver from the 
water of the sea, deposited there by electro-chemical 
action ; and nevertheless all our minutest methods of 
analysis have not yet been able to detect this metal in 
the waters of the ocean. Iodine, found in such abund- 
ance in the ashes of marine plants, reveals itself to 
analysis only in traces. These organisms, then, must 
have the power to extract and concentrate it from the 
mass of water in which it exists in such dilute form. 
Many chemical elements exist in the water in very 
minute quantities ; that at the bottom of the sea, for 
example, contains carbonate of lime only in the pro- 
portion of one to ten thousand. This does not prevent 
plants and living organisms, such as the Foraminif era, 
the corals, echinoderms, mollusks, etc., from finding 
in this small proportion what is necessary to their con- 
stitution and to their existence. At the death of these 
organisms, the mineral matter accumulates and ends 
by. forming great rocky masses. In all parts of the 
ocean there live, multiply and die myriads of calcareous 
organisms that fall continually in showers to the bed 
of the sea. The calcareous rocks, that on the earth at- 
tain often great thickness and cover thousands of 
square miles, have this origin. 

Of all the deposits that form in the depths of the 
ocean, the most singular and the most curious are the 
irregular nodules varying from the size of a small pea 
to that of an orange, and composed of hydrated oxides 
of manganese and iron. They contain 25 per cent of 
binoxide of manganese, 15 of peroxide of iron, 30 of 
water, besides divers silicates, and 30 per cent of 
various substances, among which careful analysis has 
shown the existence of thallium, molybdenum, tel- 
lurium, vanadium, nickel, lithium, cobalt, barium, 
strontium, tin, copper and lead. The origin of these 
associations of diverse and rare substances has not 
yet found any plausible explanation. How have such 
minute quantities of manganese as those that have 
been shown in the composition of rocks, and that do 
not exceed the twentieth part of those of iron, come to 
form concretions in which this substance predomi- 
nates ? The soundings made by Murray and Buchanan 
on the west coast of Scotland have shown that these 
nodules are found especially in the marine slimes 
where pyrite and other compounds of iron exist. These 
slimes accumulate slowly after having passed through 
the bodies of worms or other organisms an infinity of 
times. At each passage a little manganese and iron is 
added, and in the course of ages these oxides, becom- 
ing more and more concentrated, form these bizarre 
and remarkable nodules. 

The eminent German botanist Cohn has shown 
that the agents really effective in freeing the carbonic 
acid that keeps in solution the mineral matter are 
minute plants, around which are deposited those sub- 
stances that the water, deprived of carbonic acid, can 
no longer dissolve. Wethered has proved that the 
limestone of various epochs is composed in great part 
of organisms consisting of twisted tubes, simple or 
branched, which have been given the names of gir- 
vanella, micheldeania, etc. ; these organisms are plants 
secreting calcareous matter in their cellules ; they thus 
form at their death calcareous agglomerations that 
make up rocks. But while certain plants participate 
by their constant action in the formation of these 



rocks, others, on the contrary, have a diametrically 
opposed action. They dissolve and destroy the cal- 
careous elements. By his researches, Duncan showed 
to scientists this curious fact, that fossil corals are 
often found perforated by minute tubes. He concluded 
from this that they had vegetable parasites. All the 
observations made during recent years on the deposits 
that cover the bottom of the ocean lead to this con- 
clusion : Wherever substances are found in solution in 
sea water, they can be extracted thence only by the 
wonderful action of living organisms. 



What Shall We Eat? 

W. O. Atwater, Ph.D., professor of chemistry iu 
Wesleyan University, in a pamphlet issued under the 
auspices of the United States Department of Agricul- 
ture, says : 

" A quart of milk, three-quarters of a pound of mod- 
erately fat beef, sirloin steak, for instance, and five 
ounces of wheat flour, all contain about the same 
amount of nutritive material; but we pay different 
prices for them and they have different values for 
nutriment. The milk comes nearest to being a perfect 
food. It contains all of the different kinds of nutritive 
materials that the body needs. Bread made from the 
wheat flour will support life. It contains all of the 
necessary ingredients for nourishment, but not in the 
proportions best adapted for ordinary use. A man 
might live on beef alone, but it would be a very one- 
sided and imperfect diet. But meat and bread together 
make the essentials of a healthful diet. Such are the 
facts of experience. The advancing science of later 
years explains them. This explanation takes into ac- 
count, not simply quantities of meat and bread and 
milk and other materials which we eat, but also the 
nutritive ingredients or 'nutrients' which they con- 
tain." 

The chief uses of food are two : To form the material 
of the body and repair its wastes; to yield heat to keep 
the body warm and to provide muscular and other 
power for the work it has to do. Dr. Atwater has pre- 
pared two tables showing, first, the com position of food 
materials, the most important of which are the nutri- 
tive ingredients and their fuel value; second, the 
pecuniary economy of food, in which the amount of 
nutrients is stated in pounds. In the first table we 
find that butter has the greatest fuel value, fat pork 
coming second, and the balance of the foods mentioned 
being valued as fuel in the following order: Cheese, oat- 
meal, sugar, rice, beans, cornmeal, wheat flour, wheat 
bread, leg of mutton and beef sirloin, round of beef, 
mackerel, salmon. Codfish, oysters, cow's milk, and 
potatoes stand very low as fuel foods. 

From the second table we learn that the greatest 
nutritive value in any kind of food of a specified value 
(Dr. Atwater takes 25 cents' worth of every kind of food 
considered) is found in cornmeal. In 10 pounds of 
cornmeal there area trifle more than 8 pounds of actual 
nutriment. In 8% pounds of wheat flour there are over 
6% pounds of nutriment; in 5 pounds of white sugar 
there are 4J4 pounds of nutriment; in 5 pounds of beans 
there are 4 pounds of nutriment; in 20 pounds of pota- 
toes there are %% pounds of nutriment; in 25 cents' 
worth of fat salt pork there are 334 pounds of nutri- 
ment; in the same value of wheat bread there are 2}^ 
pounds; in the neck of beef, \% pounds; in skim milk 
cheese, 1% pounds: in whole milk cheese, a trifle more 
than 1% pounds; in butter, 134 pounds; and in smoked 
ham and leg of mutton about the same; in milk, a trifle 
over 1 pound; in mackerel, about 1 pound; in round 
of beef, % of a pound; in salt codfish and beef sirloin, 
about 34 a pound; in eggs at 25 cents a dozen, about 7 
ounces; in fresh codfish, about 6 ounces; and in oysters 
at 35 cents a quart, about 3 ounces. — Troy Press. 



man's Debt to Spiders. 

It cannot be reasonably doubted that one of the 
most interesting features connected with the natural 
history of spiders is their habit of gaining a livelihood 
by spreading nets for the capture of prey. It may be 
that the large share of the attention of naturalists that 
this habit has attracted is to be attributed to the 
fact that it appears to be confined in the animal world 
to spiders and men. This circumstance is of itself 
sufficiently remarkable to call for special comment ; 
but its interest is not a little enhanced by the reflec- 
tion that since spiders made their appearance in the 
history of animal life vast ages before man came upon 
the scene, none of us can justly claim that any member 
of our own kind was the first in the field in the inven- 
tion of the art of netting. Possibly, indeed, the oft- 
repeated and unavoidable observation of the efficacy 
of a spider's web for the purpose of catching otherwise 
unobtainable prey may have roused in the brain of 
some intelligent hunter among our ancestors the idea 
of the practical utility of a similar instrument for the 
capture of fish or other eatable forms of life. But if 
this be so, civilized man has long forgotten the debt 
of gratitude he owes to spiders. For, to the average 
individual among us, a spider is a thing to be looked 
upon and spoken of with fear and dielike amounting 
to loathing, and to be ruthlessly destroyed when a safe 
chance of destruction is afforded. R. I. Pocoos 
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VERTICAL DOUBLE SPINDLE HOLLOW CHISEL 
MOBTISING MACHINE. 

The illustration shows an entirely new and novel ma- 
chine, designed particularly for door mortising and 
other work where there are a number of pieces in dupli- 
cation. It is especially useful for the best class of hard 
wood doors, such as are used in railroad and street 
cars. The machine will do its work rapidly, two door 
stiles at the same time, they being exact duplicates 
right and left, so as to frame up absolutely square. 

There are two hollow chisels instead of one, being in 
perfect alignment with each other. The stroke of the 
chisel bars can be regulated for depth of mortise and 
can be increased or decreased at will or stopped at any 
point of the stroke, the greatest stroke being 6J^ inches. 
They operate automatically. They can also be ad- 
justed to cut to the same depth in case of one chisel 
being shorter or longer than its mate. The chisels 
have quick return, and will make thirty-five strokes 
per minute, increasing in number as the strokes are 
shortened. 

Each spindle carriage is provided with a strong 
clamp, so that when set it can be securely held in po- 
sition. They ate also counterweighted. The chisel 
has a range across the material of 2 inches for each. 
All gear wheels are machine cut, those of small dia- 
meter being made from steel forgings. 

The table is of iron, 10 feet long, and planed true. It 
has a vertical adjust- 
ment of 14 inches and a 
horizontal movement of 
10 feet. It is provided 
with a suitable number 
of quick-acting clamps, 
which clamp both 
pieces at the same time, 
also an ample number 
:>f stops, so that when 
set up no laying out of 
the work will be neces- 
sary. 

The range of the mor- 
tising is from % inch to 
1% inch. In mortises 
from % inch up it will 
make a blind mortise in 
a pair of 12 inch stiles, 
6% inches deef>,*.or will 
mortise through a pair 
of stiles 6 inches wide. 

The machine is pro- 
vided with, two chisels 
and augers, each }£ 
inch, % inch, % inch, 
% inch, % inch, 1 inch, 
and \\i inch. Also 
countershaft, which is 
placed overhead, and 
suitable steel forged 
wrenches. The tight 
and loose pulleys are 12 
inches diameter, 5 
inches face, and should 
make 800 revolutions 
per minute. Weight, 
3,600 pounds. This ma- 
chine is manufactured 
by Messrs. Berry & 
Orton, Arch and 22d 
Streets, Philadelphia, 

Pa. 

«*« 

The War BIcyclo. 

An interesting paper 
on the importance of the bicycle for military purposes 
has been prepared recently by Col. A. R. Saville, the 
professor of military tactics at Royal Military College 
at Sandhurst. The author's prominent position lends 
unusual importance to these opinions. Col. Saville 
says : 

'• The speed and staying power of cyclists qualify 
them for employment in all the duties pertaining to 
messengers, orderlies, or dispatch bearers, both in 
peace and war. The establishment of relay posts of 
cyclists on any long line on which messages have to be 
sent would insure very rapid transmission. The speed 
and noiseless progress of bicycles fit them as a means 
of communication between the fractions of an outpost 
force, both by night and day, -and between outposts 
and the main body. 

"The same qualifications, and the inconspicuous 
character of the riders, make them eligible as scouts 
or reconnoiterers in any inclosed and cultivated 
country where the operations are mainly confined 
to roads. Cyclists, being infantry, can dismount and 
go wherever infantry can go, and thus a small body 
of wheelmen has nothing to fear from an equal body 
of horsemen similarly engaged in scouting. 

"Cyclists are well qualified to act as escorts for con- 
voys. The men would not be tempted to mount the 
wagons, and the convoy could move faster than if the 
escort were composed of infantry, and the cyclists 
could reconnoiter widely to the front or flanks. As an 



escort for guns they would prove efficient, for all such 
infantry duties can be more quickly done by wheel- 
men. 

''The power of carrying intrenching tools or materi- 
als for demolitions, added to the speed and silence, 
enables sudden raids to be made for offensive purposes. 

" In the case of a force detached or otherwise, cy- 
clists would in most cases be able to perform the scout- 
ing duties for the information and protection of the 
force. Probably under all the circumstances, they 
might not be able to perform all the duties as well as 
the cavalry, but there can be no doubt that they could 
reconnoiter more widely and rapidly than unmounted 
infantry." 

The first test in war of the military bicycle has yet 
to be made, but the advocates of the wheel have no 
fear of its upsetting their theories. 

»« «! « 

A Large Railway Pier. 

The great railway pier of the Southern Pacific Com- 
pany at Santa Monica, Cal., is one of the most re- 
markable constructions of its kind in the world. Santa 
Monica is the terminus of the Southern Pacific, road 
and the place of call of all the steamers of the com- 
pany. The cargoes of great numbers of vessels are 
loaded and unloaded at this point, and the equipments 
of the great pier are very complete and efficient. The 
pier is 1,500 feet in length and has a maximum width 
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of 130J^ feet. In its construction some 5,200 piles of 
Oregon pine have been used, about 3,675,000 feet of 
lumber and 200 tons of iron. The cost of building 
the pier and grading the approach to it has been 
$500,000. 

A notable feature of the pier are the huge coal 
bunkers built along the east side of the pier. The 
bunkers are 816 feet in length, 36 feet wide and 36 feet 
high and have a capacity of 10,000 tons. They are 
divided into four compartments and are provided with 
51 chutes. A track runs beneath these on which cars 
may be run and quickly filled. At the end of the 
pier is a huge boiler works, with some thirty iron 
buckets which work automatically, and this contriv- 
ance makes it possible to coal a ship in one-third the 
ordinary time. The end of the pier is provided with 
another depot building 384 feet long and a freight 
house 68 feet lbng. Both of these are two-story build- 
ings provided with sleeping accommodations and a 
restaurant for those on duty. The remainder of 
the building is but one story high and is used as an 
open freight shed. The pier is gridironed with tracks. 
The supply of lines is large, moor buoys are fixed at fre- 
quent intervals and a powerful steam tug is in con- 
stant use. The pier is also provided with telephone 
lines and there are a number of faucets and fire hose 
arranged along the wharf against a time of need. The 
equipments make it possible to handle cargoes of as 
many vessels as can be moored along the pier. 



The Hydrophone. 

The principal object of this simple apparatus is to 
give warning to a port or fleet of the approach of a 
torpedo boat, even if the latter is totally submerged 
and, therefore, quite invisible. As described in rhe 
London Times, it consists essentially of two parts, one 
submerged in the sea at a proper distance from the 
port or fleet to be warned, and at a depth sufficient to 
escape the surface agitation. This part may be de- 
scribed as an iron bell jar, which, on being plunged 
mouth downward into the water, retains a volume of 
air in the upper portion or bottom, where a copper 
box, protecting the sensitive organ of the apparatus, 
is fixed. The organ in question is merely a very deli- 
cate vibratory contact, which makes and breaks an 
electric circuit connecting the submerged bell with the 
indicator or second part of the hydrophone, situated 
on shore or on board one of the ships of the fleet. The 
contact is formed by a flat horizontal spring fixed at 
one end and loaded at the other by a heavy piece of 
brass, having on its upper surface a small platinum 
stud. A fine platinum needle, kept upright by a verti- 
cal guide, rests its lower end loosely on the platinum 
stud. The needle and the stud are connected in the 
electric circuit through the guide and spring, and 
when the needle dances on the stud the circuit is made 
and broken. An electric current from the ship or shore 
battery is always flowing through the circuit — that is 

to say, between the sub- 
merged bell and the in- 
dicator. Now, the pro- 
peller of a torpedo boat 
or of a torpedo sets up 
vibrations in the water, 
and these, reaching the 
submerged bell, agitate 
the trembling contact, 
so that the needle 
dances on the stud and 
interrupts the current. 
The consequence is that 
the indicator begins to 
work andannounces 
the submarine disturb- 
ance. This part of the 
hydrophone consists es- 
sentially of an electro- 
magnet through which 
the current passes, with 
an armature free to os- 
cillate when the current 
is rapidly made and 
broken — that is to say, 
when the current be- 
comes intermittent. 
The motions of this ar- 
mature can be seen by 
an observer if he 
chooses to watch, but 
actual observation is 
not required, for the in- 
dicator itself gives the 
alarm. This takes place 
when the swing of the 
armature carries it with- 
in the attraction of a 
magnetic contact piece 
fixed near it. The arm- 
ature is then drawn to 
the contact piece and 
held fast there. The 
swinging armature and 
the contact piece are 
connected in the circuit 
of a local battery, and, when they meet, the current 
flows to ring an electric bell or light an electric lamp. 
The torpedo boat thus announces its own arrival on 
the scene in spite of itself, and precautions can be 
taken against it. 

The whole apparatus is beautifully worked out and 
comparatively inexpensive. Moreover, it is sufficiently 
sensitive to announce the passage of steamers a mile 
distant from the bell. Obviously such an instrument 
might also be used for submarine signaling, for a ship 
by stopping and starting her propeller could send a 
message in the Morse code and the shore could respond 
by flashing the electric lamp. In the case of another 
ship the response might be made by her propeller. — 
Proceedings of the United States Naval Institute. 

- — ^ « # F -^ 

The director of the Lick Observatory, Dr. E. S. 
Holden, has been made a commander of the order of 
the Ernestine house of Saxony, in consideration of his 
services to science. The order, which was founded in 
1690, is given by the combined duchies of Altenburg, 
Meiningen, and Coburg and Gotha, and is the only 
order conferred by them. 
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The highest mountain ascents are those credited to 
Mr. W. H. Johnson, of the Indian Survey, between 
1860 and 1865, in Cashmere. In 1865 he climbed three 
peaks of the Kuen Lun, one of which, according to the 
measurement of the Indian Survey, is 23,800 feet high. 
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Strlndberg on the Inferiority of Woman. 
Woman is inferior to man — so at least says an in- 
teresting article by Strindberg in the Revue Blanche 
for January last, which attracted much attention in 
France. The author of " Pere " does not arrive at this 
conclusion by an exclusive analysis of woman's mental 
qualities; to a great extent he relies upon her structural 
and anatomical weaknesses. To begin with, her blood 
is not to be compared with man's, for it resembles that 
of the child and of the embryo; her spine, too, ap- 
proaches theirs in formation, being longer and afford- 
ing more evidence of that caudal appendage which is 
supposed to have been a distinguishing feature of the 
hairy ancestor of the human race. Woman's skull is 
closely akin to that of the. child and the negro, and 
the gray matter of the brain is not so dense in the 
female as in the male. On the other hand, her nerves 
are much stronger, whence the capacity for supporting 
physical pain with comparative stoicism — a capacity 
which she shares with the savage, whose nerveus sys- 
tem is somewhat similar. In connection with the in- 
feriority of women, Strindberg propounds a strikingly 
novel theory. In the burial places of the Stone and 
Iron Ages have been found two different kinds of 
skulls, one brachyocephalous, the other dolichocepha- 
lous. It is opined that the first, an inferior type, are 
female; the second, a superior type, male. The women, 
he declares, evidently belonged to a lower race, the 
men of which had been exterminated, their wives and 
daughters having been seized by the conquerors. Men, 
then, are the descendants of the higher, women of the 
lower race. In France, for instance, the women are 
the descendants of the Celts, whom the Romans con- 
quered, and from among whom they took their wives, 
as they had previously done in the case of the 
Sabines. 

The motives which cause so many men in the present 
day to deny the inferiority of women Strindberg deals 
with at great length. Among them he places intense 
sexual desire, obscuring the faculty of thinking in 
many ordinary natures; a feeling for women which in- 
spires adoration much as religion does; an intense ten- 
derness and veneration for her, born of the recollection 
of early days spent in a mother's arms; and the idea 
that a quantity of masculine vices are not found in 
woman (who has other and greater ones of her own), 
whence a psychoptical delusion which causes him to 
consider her as more perfect than himself. The weak- 
ness of individual men is also a powerful factor, as, for 
instance, in " M. Edouard Rod," who declares himself 
inferior to woman — and with reason, maliciously re- 
marks Strindberg. The so-called higher qualities of 
woman do not bear a very searching analysis. Her 
impressionability, of which we hear much, is merely 
that of the child; her hysterical and passionate out- 
bursts when thwarted are the true equivalents of a 
child's screams and kicks when it is refused something 
it wants. Rarely does a woman possess the power of 
keeping her attention fixed on one subject for any con- 
siderable time; hence it is seldom that she entirely 
masters anything. Of sequence of ideas in a woman's 
mind there is little, doubtless the cause of her per- 
petual unpunctuality and inability to organize her oc- 
cupations so as not to do two things at the same time. 
No woman can make a good cup of coffee; it is an im- 
possibility, requiring as it does attention, exactitude, 
and a nice sense of time. Crime, even, demonstrates 
feminine inferiority, for there is generally no reflection 
or calculation of the probability of discovery in crimes 
committed by women. On this point it has often been 
said that, morally, men must be inferior, as statistics 
show a larger percentage of male criminals. Statistics 
can be twisted to any purpose. 

In the conclusion of his article Strindberg, after ex- 
pressing his absolute disbelief in the great queens of 
history, such as Elizabeth of England — whom contem- 
porary historians, he says, magnified — goes on to re- 
affirm that woman is merely the complement of man. 
As his alter ego she may be invaluable, but alone she is 
useless. All feminine efforts toward independence must 
end badly. Feminine emancipation is a chimera, a 
dream from which there will be a sad awakening. 
Woman, if she wants equality, must drag man down 
to her level, for she can never attain to his. The com- 
plete success of the emancipation movement would 
mean a struggle against the laws of nature. What, 
asks Strindberg, is the cause of this unreasoning fury 
against man ? for is it not he who, after all, has be- 
stowed upon woman the benefits of culture, the right 
of holding property, and numberless other privileges ? 
Man, not woman, has produced civilization. A bad 
feature of modern legislation is its tendency to rob the 
wage earner and father of the family of his daily bread 
in order to benefit the emancipated female, generally 
childless. That this will become a burning question 
in the future there can be little doubt. Already there 
are many men kept out of employment by women. 
Who will maintain that it is a good thing for a single 
woman to monopolize a position which might main- 
tain a family ? And why. asks Strindberg, does 
woman raise complaints about her lot 1 When young 
she has every opportunity of finding an honorable and 



which she can contemplate the future with confidence 
and equanimity. Is not this more than most men can 
hope for ? Necessarily there must be some sacrifices, 
and it is against these that the crowd of so-called 
emancipated women, who are devoid of any feeling of 
duty toward humanity, raise their raucous voice; itself 
a proof of their un worthiness and unfitness for taking 
any part in the direction of the great social system. — 
Pall Mall Gazette. 

♦ Hit 
Destroying; Derelicts. 
The unusually severe and frequent storms of the 
past month have caused a vast amount of destruction 
among ships at sea and many vessels have been 
wrecked on or near our coast. In view of this fact, the 
government has recently detailed the dynamite gun- 
boat Vesuvius to systematically destroy these derelicts, 
which are a menace to navigation. The work is one 
of the utmost importance. The Vesuvius has been 
first employed in removing the wrecks in and about 
New York Harbor. After this work has been accom- 
plished she will be sent up the coast as far as Cape 
Ann to attack the derelicts in that region. It is in- 
tended for her to next make way with the wrecks 
along the coast as far down as Cape Hatteras, and it 
is probable that she will then be sent to cruise in 
southern waters on the same mission. 

The method followed in destroying these wrecks is 
very simple and effective. Large packages of gun- 
cotton or other high explosive are placed upon the 
wreck and connected by wire with an electric battery 
on board the Vesuvius. When all is ready the wreck- 
ing party retreat to a safe distance and discharge the 
torpedo by merely touching a button. 

At times, however, the position of the wreck calls 
for considerable ingenuity. In one case, where the 
wreck had sunk so that only the tops of the masts 
were visible above the water, the work was accom- 
plished by lowering torpedoes to the deck of the 
wreck and destroying only the masts and the rigging. 
Afterward the masts were cut into kindling wood to 
prevent them from doing any mischief. 

Mention has been made in the columns of the Scien- 
tific American of the valuable service rendered to 
navigators by the records of the positions of derelicts 
which are published monthly by the Hydrographic 
Office of the. United States Navy Department. The 
United States is the only country which publishes this 
unique report,* and these records have come to be 
highly valued by mariners. These charts are freely 
distributed, so that the mariners of all nations may 
profit by them. 



Science Notes. 

New Substitute for Gold.— The Journal de 1' Hor- 
logerie claims that a new alloy which it describes 
is a remarkable substitute for gold. It is composed of 
94 parts of copper to 6 of antimony. The copper is 
melted and the antimony is then added. After the two 
metals have been perfectly fused together, a little mag- 
nesium and carbonate of lime is added to increase the 
density of the material. The product can be drawn out, 
wrought, and soldered just like gold, which it almost 
exactly resembles when polished. Itpreservesitscolor, 
it is said, even when exposed to the action of am- 
moniacal salts or nitrous vapors. The cost of making 
it is about twenty-five cents a pound avoirdupois. 

New Process of Extracting Gold. — According to the 
Technical World, a new process of extracting gold from 
auriferous ores has been devised by Mr. C. Lorsen. He 
electrolyzes a solution of bromide of potassium and 
thereby obtains an alkaline solution, which contains 
hypobromide and bromate, which is capable of dissolv- 
ing gold. The ore is treated with an excess of this so- 
lution by rotating cylinders. The solution is then 
filtered, the gold precipitated by passage over a mix- 
ture of iron and coal, and the solution, which now con- 
tains bromide of potassium mainly, is once more elec- 
trolyzed, and again used for extraction. 

New Process of Converting Salt Water into Fresh. — 
Ao^rording to the Revue Scientifique, Mr. Pfister, an 
Austrian engineer, has discovered a curious property of 
the trunks of trees — that of retaining the salt of sea water 
that has filtered through the trunk in the direction of 
the fibers. Mr. Pfister utilizes this property for obtain- 
ing potable water for the use of ships' crews. The appa- 
ratus, which has been patented, consists of a pump, 
which sucks up the sea water into a reservoir and then 
forces it into the filter formed by the tree trunk. As 
soon as the pressure reaches from 1 "5 to 2 "5 atmospheres, 
the water is seen (at the end of from one to three min- 
utes, according to the kind of wood used) to make its 
exit from the other extremity of the trunk, at first in 
drops and then in fine streams. The water thus filter- 
ed is potable, having been freed from every particle of 
saline taste. The tree trunk measures 15 feet in length 
by from 5 to 6 inches in diameter. 

Notes on Aluminum. — According to the Moniteur 
Scientifique, half the aluminum manufactured at pre- 
sent is used up in the iron industry. The remainder 
is largely used in refining nickel and copper. When 
added to these metals, the reduction of the last traces 



fluid, and, after cooling, can be easily worked. Any 
alumina formed in this action is completely insoluble 
in the nickel or copper, and rises to the surface and 
thus eliminates itself. The action of aluminum in steel 
is referred to by the same journal. Rammelsberg 
found that all the aluminum was used up in deoxidizing 
not a trace being found in the ingot obtained. At first 
it was thought that aluminum lowered the melting 
point of steel 200° to 300° C, and that its presence 
caused the great fluidity of the steel. Now the ingots 
are shown to contain no aluminum. The oxide of iron 
dissolved in steel renders it less fluid and more brittle, 
and this causes it to give off carbon dioxide, hydrogen, 
and nitrogen. 

The following is proposed by Mr. B. J. Roman as a 
solder for use with aluminum or aluminum alloys : 
Silver, nickel, aluminum, tin, and zinc are mixed in the 
following proportions : Silver, 2 per cent; nickel, 5 per 
cent; aluminum, 9 per cent; tin, 34 per cent; zinc, 50 
per cent. No flux is necessary, and an ordinary solder- 
ing iron or tool can be used, though one of aluminum 
is said to be preferable. 

According to Dingler's Polytechnisches Journal, Mr. 
F. Andrews, after numerous experiments upon alloys 
of aluminum, has found that one composed of from 
92 to 96 per cent of the latter metal and 4 to 8 
per cent of nickel is particularly valuable, since 
it possesses greater hardness than the pure metal 
without being brittle. It is well adapted for the manu- 
facture of small articles of jewelry, etc. The alloys of 
aluminum, copper, and nickel are remarkable by their 
beautiful color, the ease with which they may be pol- 
ished, and their hardness. In order to restore their 
metallic aspect, it suffices to immerse them for a few 
seconds in a 10 per cent solution of caustic soda, wash 
them, and then immerse them in a mixture composed 
of 3 parts of nitric acid and 2 of sulphuric. 

The Ageing of Liquors by Cold. — Mr. Raoul Pictet, 
the eminent French chemist, claims that he has dis- 
covered a method of ageing liquors artificially. His 
process consists in gradually cooling the liqmor, 
brandy, for example, to 200° C. below zero, and then 
gradually bringing it up again to the normal tempera- 
ture. According to the Revue des Revues, a frigoric 
laboratory in which this new discovery is to be applied 
is upon the point of being established in Paris. 

Amalgamation of Battery Zinc. — The Elektrochem- 
ische Zeitschrift, in a recent number, makes known a 
process of amalgamating battery zincs which is due to 
Mr. Oppermann, and which is said to give excellent re- 
sults. A nearlyjsaturated solution of mercuric sulphate 
in water is prepared, and to it is added the quantity 
of sulphuric acid necessary to make the solution per- 
fect. This solution is then mixed with oxalic acid until 
a grayish mass of the consistency of cream is obtained., 
To this a little sal ammoniac is added. The zinc is 
coated with this mixture and then vigorously rubbed. 
It has been found that zinc thus amalgamated resists 
acids and salts much better than when amalgamated 
by the ordinary process. If the zinc is not to be used 
at once, it should be dried before being put away. 



A Community Without Vaccination. 

Dtf. Kerr, writing from Rabat, on the westerly shore 
of Morocco, states some facts that will serve to remind 
the anti- vaccinationists of England of the condition of 
their own ennntry before the grand discovery of Jen- 
ner. Smallpox makes fearful havoc among the Moors, 
with wnom Dr. Kerr has lived seven years. During 
an epidemic at Rabat over one thousand persons died 
from that disease in the course of two months. Rabat 
is a town on the Atlantic seaboard of Morocco having 
a population of 26,000. Of the condition of the town 
during the epidemic Dr. Kerr writes the following : 
" Often we felt it sickening when going through the 
streets to see young men and boys sitting at shop 
doors, flour mills, etc., covered with smallpox eruption, 
in every way facilitating the spread of the disease. 
Every one thinks that it is impossible for him to es- 
cape smallpox ; hence no precautions are taken. It is 
painfully sad to see so many people who have lost the 
sight of one eye, while many are blind altogether. One 
day not long ago I paid a passing visit to a douar or 
collection of tents outside the city, and it was touch- 
ing to see the mothers bring their children asking me 
to put the medicine in their arms to prevent the infec- 
tion. I vaccinated all the children in the village, and 
although they were surrounded by smallpox, none 
took it." 

These conditions, given by Dr. Kerr as to the Africa 
of to-day, are a simple repetition of what existed in 
England and Europe before Jenner's great boon to 
mankind was made possible. — Journal of the American 
Medical Association. 



noble independence as wife and mother, a position in ' of oxide is completed, the metals become more perfectly 



Tennant's Paint for Ships' Bottoms. 

The paint consists of 8 pounds of resin, 1% of 
" Cologne brown dry color," 15 ounces of sbellac, 25 
gills of spirits of wine, 6 gills of benzine, Jj gijl of 
toluene, and 10 drops of pyridine. As a finishing coat,, 
a mixture of paraffin wax and white lead " boiled to- 
gether " is applied hot. 
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RECENTLY PATENTED INVENTIONS. 
Hallway Appliances. 

Train Signal.— Augustus H. R. Gui- 

ley, South Easton, Pa. This is an improvement on a 
formerly patented invention of the same inventor for an 
electric block system for railways, the earlier patent pro- 
viding for diagonal contact plates to be engaged by the 
lateral pressure of contact arms, while the present inven- 
tion covers an improved form of contact plate and brush. 
Applied to a single track railway, the apparatus indicates 
to each other the presence of trains on different sections 
of tiack, whether the trains are running in the same direc- 
tion or running toward each other. 

Mail Bao Catcher and Deliverer. 

—Charles F. Sliger, San Antonio, Texas. This Is a de- 
vice which may be used at either Bide of a door opening 
in a car, to transfer mail bags from a hanger to the car 
while the latter is in motion, or to deliver a mail bag at 
the station, one operation not interfering with the other, 
the device being automatic in its operation and quite 
simple and inexpensive. A spring-controlled catcher 
arm carries a retaining arm and locking mechanism, a 
delivery arm being fulcrumedon the catcher arm and a 
lockingdevice engaging the retaining arm, while there is 
a trip connection between the locking device and the de- 
livery arm, there.being also a carrier on the latter arm and 
a trip to throw it into open position. 



mining, Etc. 

Dry Washer.— Frederick E. McKin- 

ley, Albuquerqne, New Mexico. This is a machine for 
placer mining, designed to save all the gold, both flour 
and nuggets in the Band, without the use of water and 
quicksilver. It consists of a Band roaster discharging into 
a nugget-separating machine leading to conveyors con- 
nected by elevators with the uppermost of a series of 
Bcreens one above the other, each having riffles to retain 
the gold and an outlet for the tailings. The screens are 
graduated, and each has a hopper discharging into the 
next lower screen. The machine is run by a team at- 
tached to sweeps. 



Mechanical. 

Link Making Die.— Joseph Smith, 

Puebla, Mexico. This invention provides for sets of dies 
for successively bending, swaging, overlapping, and weld- 
ing the iron to form a link, In such way as to greatly 
facilitate the manufacture of links for railway couplings 
and other purposes. The individual dies for bending the 
rod and performing the different operations may be in 
separate sets, or they may be assembled in two pieces, 
of which one carries all the female dies and the other 
all the male dies. By treating the rod in the manner pro- 
vided for by the invention, links of great durability and 
strength may be very economically made. 

Glazier's Glass Breaker.— George 

A. Rogers, Allegheny, Pa. This is a tool for use in con- 
nection with a glazier's glass cutter, and may be nsed in 
combination therewith or (3 an independent tool. It is 
so constructed that, by the movement of a lever, a sliding 
jaw has movement in relation to a fixed jaw to accommo- 
date glass of various thicknesses, the glass being received 
between the two jaws, and a strip or section of glass 
being then broken off quickly and cleanly. 



Agricultural. 

Hay Sling.— Samuel M. Jenks, Madi- 

Bon, South Dakota. This is a device which may be need 
as a substitute for a fork or other carrier, and made to 
carry a large quantity, binding the hay so completely 
that there 1b no scattering or dribbling, while it may be 
instantly tripped to deposit its load, which it leaves in ex- 
cellent condition for pitching. It has two separable trip- 
ping or center heads, one with projecting arms having 
heads and the other with dogs to engage the heads, a bed 
plate on which levers swing and slide, a second lever 
working the swinging and sliding levers, and connecting 
rods extending from the swinging and sliding levers to 
the dogs. The device may be advantageously used in 
loading and unloading and in stacking. 



miscellaneous. 

Dumping G r a t e. — Benjamin E. 

Weeks, New York City. This is a cheap and simple 
grate adapted to maintain an entirely level fire. It com- 
prises a cradle formed of parallel bars, one of which is 
journaled in a support, and connecting cross bars, while 
a series of grate bars is arranged at right angles to the 
parallel bars and have transverse slots on their nndersides 
to receive the jounialsd bar of the cradle. It is arranged 
in sections which may be successively dumped, enabling 
the good fire to be held on one while the ashes and poor 
fire are dumped from the other. A simple and strong 
mechanism is provided for holding the grates in posi- 
tion, and a very easily operated lever mechanism for 
working them. 

Coal Delivery Box.— Hermann Kebl, 

New York City. This is a box especially designed for 
supplying customers with coal in small quantities, with- 
out danger of soiling the apartments on delivering or 
removing the coal from the box as needed for household 
purposes, while also insuring the customer the proper 
amount of coal ordered. It has a sheet metal casing with 
hinged lid, aflat back and cnrved front, and has a screen- 
like false bottom under which is a removable receptacle. 
In the lower portion of the box a downwardly inclined 
plate extends nearly across the box, and below the plate 
is a door hinged to swing outward upon a level with the 
false bottom, the shovel being Introduced in this door to 
remove the coal. A vertical slot, covered by a translucent 
strip, enables the customer to see at any time how much 
coal there is in the box. 

Hoisting and Conveying Mechan- 

isji.— Frederick H. McDowell, Montclalr, N. J., and Se- 
bern A. Cooney, New York City. This improvement re- 
lates to tramways for hoisting material from a quarry or 
other cutting, and provides for duplicate fall ropes ar- 
ranged to convey material to either terminal of the tram- 
way, either rope being nsed to control the travel of the 
carriage. At one terminal of the carriageway are wind- 
ing drums operative together or separately, there being 
on the drums duplicate fall ropes, one leading directly to 
the carriage and the other to the opposite terminal of the 
carriageway and returning to the carnage, while there 



are separate sets of sheaves and separate fall blocks for 
each of the fall ropes, forming independent tackle. Each 
fall is operative independently for lowering its block or 
for maintaining the carriage in place, and both of the in- 
dependent fall ropes form, when in the raised position, a 
practically endless haul rope. 

Windmill.— Peter A. Norberg, Bos- 

lyn, Washington. This wheel comprises a shaft from 
which extends sets of radial arms, the lower arm having 
a beveled recess forming limiting shoulders, and there be 
ing blades with vertical trunnions journaled In the arms 
the lower end of each blade being beveled to fit into the 
recess to abut against the shoulders. The construction 
is designed to be very simple and durable, and is adapted 
to utilize the force of the wind to the greatest advan- 
tage. 

Fifth Wheel. — Caleb R. Turner, 

Brooklyn, N. Y. This is an improvement in that class 
of fifth wheels in which roller bearinga are used to en- 
able the vehicle to turn easily. It provides oppositely- 
arranged circular angle irons forming top and bottom 
bearing plates, and constituting a strong bnt light hous- 
ing for the rollers, where they cannot become clogged 
with dirt and dnst and are also shielded from water. 
The Improvement 1b designed to combine simplicity, 
cheapness and efficiency to the greatest possible extent. 

Thill Coupling. — George Cargin, 

Wells, N. Y. According to this invention a spring is 
held on the thill clip, and carries in its free end a shaft 
having a projection adapted to engage the eye of the 
shaft or pole, a handle on the shaft being adapted to ex- 
tend across the pivot pin for the thill coupling. The de- 
vice is very simple and durable, permits of quickly 
changing poles or thills, and prevents rattlin? or acci- 
dentally losing the pivot pin. 

Producing Chenille.— Nicholas Al- 

brecht, Philadelphia, Pa. This inventor provides a 
method of forming the chenille strands employed in 
weaving chenille fabrics— first weaving a chenille cloth 
with plain or siugle-ply portions and alternating three- 
ply portions, all the warp threads being interwoven in 
the single ply and a portion only in each of the three 
superposed plies ; second, catling the single ply length- 
wise between each two sets of warp threads, leaving the 
three-ply sections uncut, whereby the cloth is separated 
into three divisions or fabrics ; and, third, cutting each 
of the three plies midway between each two sets of its 
warp threads. 

Paper Gaging Machine. — Louis 

Schopper, Leipsic, Germany. This invention provides 
indicating devices arranged on a roller over which passes 
the paper produced in a paper machine to visibly indi- 
cate the thickness and weight of the paper, and to trans- 
mit to various distances andible signals when the thick- 
ness or weight of paper has exceeded or fallen below 
certain limits. The indicating devices are constructed to 
show at any time on a scale the thickness of the paper 
passing over the roller and the weight per square meter 
or any other size, and the signals made on a change of 
product are produced by suitable electrical connections. 

Measuring and Drawing INSTRU- 
MENT.— William S. Rowell, Muncie, Ihd. This" inven- 
tion consists principally of a blade having at one end a 
fixed head with a triangular opening, the base of which 
passes through the center of the head, and a centering 
head held adjustably on the blade and having its arms 
parallel to the sides of the triangular opening. The in- 
strument may be advantageously used for laying off any 
shaped figuree inside the circumference of another 
figure, enabling the workman to very accurately draw the 
desired lines and figures on the work. 

Bound Extension Table.— Nestor 

Lattard, New York City. This invention provides for a 
small or a larger increase in the diameter of a circular 
table by the addition of one or more circular series of 
segmental extension pieces, and also for a convenient 
storage compartment in the table for the extension 
pieces. Suitable leg supports are provided and the table 
is made strong and stable. 

Filter. — Joseph G. and Smith A. Sut- 
ton, West Newton, Pa. Thiols a filter especially adapted 
for nse in wells or cisterns, and it is provided with a 
cleaning brush adapted to be normally held from contact 
with the filtering walls, while capable of being rotated 
and reciprocated over snch walls to remove accumula- 
tions settling on them. A supplemental tank or water 
holder is also connected with the main filtering chamber, 
with a valve mechanism adapted to be set in operation 
as the filtering chamber becomes filled, producing back 
pressure on the water within the chamber to force it oat 
through the filtering walls and clean them. 

Fruit Pitter.— James L. Hall, Kings- 
ton, Mass., and Frank H. Chase, Grand Rivers, Ky. 
This is an improvement upon a formerly patented seeder 
or pitter, providing an attachment in the nature of a ring 
encircling the spring prongs of the seeder, and serving 
as a guard to prevent the heads of the prongs spreading 
or expanding laterally, while also increasing the effective- 
ness of the device, by taking the place of a row or circlet 
of prongs, thus aiding in catting the palp and extracting 
and retaining seeds. 

Lock. — John S. Barney, Brooklyn, 
N. Y. This is an improved device for locking coats and 
other articles, and may be attached to the inside of a 
coat collar and worn without inconvenience. It may be 
conveniently locked to a hook or other hanger, to fasten 
the coat thereto, and may be quickly and easily unlocked 
by one knowing the combination. The combination is 
simple, bnt cannot very well be accidentally worked. 

Fastening Device for Seats.— 

Charles G. Taylor, Farmington, Wash. ThiB improve- 
ment is to facilitate the securing in place of seats aud 
chairp in school houses, halls, etc., in such way that the 
seats may be readily removed and replaced. An im- 
proved fastener is, according to the invention, applied 
to the legs or frames of the seat, the fastening attach- 
ment being adapted to engage fixed sockets or keepers 
on the floor, the sockets presenting little or no obstruc- 
tion to the cleaning of the floor when the seats or chairs 
are removed. 

Notb.— Copies of any of the above patents will be 
furnished by Mnnn A Co., for 25 cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 
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The charge for Insertion wider this head it One Dollar a line 
for each insertion : about eight words to a line. Adver- 
tisements must be received at publication office as eariy as 
Thursdavmoming to avvearin the following week's issue. 



Try us for manufacturing your wire or sheet metal 
specialties. The Enterprise Mfg. Co., Akron, Ohio. 

" U. S." metal polish. Indianapolis. Samples free. 

Presses & Dies. Ferracute Macb. Co., Bridgoton, N. J. 

Handle & Spoke Mcby. Ober Lathe Co.,Chacrln Falls,0. 

Heading machinery. Trevor Mfg. Co., Loekport, N. Y. 

Screw machines, milling machines, and drill presses. 
The Garvin Macb. Co., Laigbt and Canal Sts., New York. 

Centrifugal Pumps for paper and pulp mills. Irrigating 
and sand pumpingplants. Irvln Van Wle, Syracuse, N. Y, 

The best book for electricians and beginners in elec- 
tricity is " Experimental Science," by Geo. M. Hopkins. 
By mail. U ; Mann & Co., publishers, 36 Broadway, N. Y. 

Competent persons who desire agencies for a new 
popular book, of ready sale, with handsome profit, may 
apply to Munn & Co., Scientific American office. 361 
Broadway, New York. 

tWSeni t or new and complete catalogue of Scientific 
and otber Books for sale by Munn & Co., 361 Broadway, 
New York. Free on application. 



NEW BOOKS AND PUBLICATIONS. 

Poor's Manual. 1894. Twenty-seventh 
annual number. New York : H. V. & 
. H. W. Poor. Pp. xvi, 1390, 104. 

There is no need for as to review Poor's Manual. Its 
annual appearance 1b as much a feature of modern life as 
is that of the directory. For the past year of rather 
dreary achievements in railroad work, the manual pos- 
sesses, perhaps, especial interest; notably a column of 
dividends paid during the eight years from 1886 to 1893, 
will be particularly interesting reading, in the light of 
present dividends and of probable future ones. 
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1. Elegant plate in colors showing a cottage at Monnt 

Vernon, N. T, three perspective elevations and 
floor plans. Mr. H. R. Bapelye, architect, Mount 
Vernon, N. Y. An attractive design. 

2. " The Gables," a half timbered cottage recently com- 

pleted at Glen Ridge, N. J. Perspective elevation 
and floor plan. Mr. Charles E. Miller, architect, 
New York City. 

8. A cottage at Great Diamond Island, Me., recently 
erected for H. M. Bailey, Esq., two perspective 
elevations and floor plans. A unique design for an 
island cottage. Mr. Jno. C. Stevens, architect, 
Portland, Me. 

4. A dwelling at Armour Villa Park, N. Y., recently 

erected for J. E. Kent, Esq., at a cost of $5,200 
complete, two perspective elevations and floor 
plans. A very picturesque design. 

5. A colonial cottage at New Rochelle, N. Y„ recently 

erected for C. W. Howland, Esq., two perspective 
elevations and floor plans. Mr. G. K. Thompson, 
architect, New York City A unique example of a 
modern dwelling. 

6. The residence of Charles N. Marvin, Esq., at Mont. 

clair, N. J. A design successfully treated in the 
Flemish style. Two perspective elevations and flo# 
plana. Mr. A. V. Porter, architect, Brooklyn, N. Y. 

7. A fine Colonial house at Elizabeth, N. J, recently 

completed for Henry A. Haines, EBq. Perspective 
elevation and floor plans. Architects, Messrs. 
Child & De Goll, New York City. 

8. A residence at Flatbush, L. I, recently erected for 

C. H Wheeler, Esq, at a cost of {11,000 com- 
plete. Two perspective elevations and floor plans. 
Architect, Mr. J. G. Richardson, Flatbush, L. I. An 
attractive design. 

9. A cottage at Plalnfield, N. J., erected for Chas. H. 

Lyman, Esq., at a cost of $5,000 complete. Two 
persective elevations and floor plans. Architect, 
Mr. W. H. Clnm, Plaintteld, N. J. A picturesque 
design. 

10. An elegant house at Scranton, Pa., erected at a cost 

of (15,000 complete. Two perspective elevations 
and floor plans. Architect, Mr. E. G. W. Dietrich, 
New, York City. 

11. Engraving showing the new building of " The Bank 

for Savings," recently erected on 22d Street, New 
York City. Mr. C. L. W. Eidlitz, architect, New 
York City. 

12. Foundation piers of the American Surety Compauy's 

building, New York City. Four illustrations, 
showing the most advanced methods of caisson 
construction for city buildings. 
IS. Miscellaneous contents —An automatic gas saving 
governor, illustrated.— Heating a residence with 
open grates, illustrated.— Arranging effective in- 
terior, illustrated. 
The Scientific American Building Edition is issued 
monthly. $2.50 a year. Single copies, 25 cents. Forty 
large quarto pages, equal to about two hundred ordinary 
book pages ; forming, practically, a large and splendid 
Magazine of Architecture, richly adorned with 
elegant plates in colors and with fine engravings, illus- 
trating the most interesting examples of Modem Architec- 
tural Construction and allied subjects. 

The Fullness, Richness, Cneapness, and Convenience 
of this work have won for it the Largest Ctbcuu tiok 
of any Architectural Publication in the world. Sold by 
all newsdealers. MUNN & CO., Publishers, 

8S1 Broadway, New York. 
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HINTS TO CORRESPONDENTS. 

Names and Add reus must accompany all letters, 
or no attention will be paid thereto. This is for our 
information and not for publication. 

References to former articles or answers should 
give date of paper and page or number of question. 

Inquiries not answered Si reasonable time shonld 
be repeated; correspondents will bear in mind that 
Borne answers require not a little research, and, 
though we endeavor to reply to all either by letter 
or in this department, each must take his turn. 

Buyers wishing to purchase any article not advertised 
in our columns will be f umlahed with addresses of 
honses manufacturing or carrying the same. 

Special Written Inloi imilioii on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scientific American Supplement* referred 
to may be had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

[Minerals sent for examination should be distinctly 
marked or labeled. 



(6448) H. S. asks : To how low a de- 
gree can the spirit thermometer be read, also the mer- 
curial thermometer ? Will the mercury remain fluid in 
the cold as long as spirit ? Which is the more reliable un- 
der all circumstanceB ? Of what proof must the spirit be f 
A. The mercurial thermometer is the more accurate. It 
can only be read to — 39'4° C. The alcohol should be 
absolute. 

(6449) F. J. S. writes : Please give de- 
finition of Bound, and can there be sound without an ear 
to hear it ? A. According to the Century Dictionary, 
Bound must be heard to exist. The definition reads : 
" The sensation produced through the ear, or organ of 
hearing; in the physical sense, either the vibrations of 
the Bounding body itself or those of the air or other me- 
dium, which are caused by the sounding body, and 
which immediately affect the ear." 

(6450) H, C. S. asks : Do incandescent 

electric lamps ever explode of themselves ? I have had 
one or two complaints from customers of lamps break- 
ing without being touched. One of these was from the 
postmaster, who said that on throwing a heavy mail bag 
on a table ten feet away from the lamp (which was sus- 
pended from the ceiling by drop cord), it exploded. A. 
It is possible and to be anticipated. In the case cited 
the concussion of the air was probably the determining 
cause. 

(6451) S. N. asks : How many addi- 
tional layers o f wire are necessary to wind simple motor 
described in Scientific American Supplement, No. 
641, for dynamo f I have it wound now for motor. 
Fields are cast. A. We do not advise the use of the 
motor as a dynamo. The wire need not be changed in 
size or quantity. The windings depend on the results de- 
sired. 

(6453) Rollins College, Fla., and F. L. 
F. ask how to make carbon paper. A. Melt 10 parts 
lard, 1 part of wax, and mix with a sufficient quantity of 
fine lampblack. Saturate nnglazed paper with this, re- 
move excess and press. 



INDEX OP INVENTIONS 

Por which Letters Patent of the 
United States were Granted 

March 12, 1895, 

AND BACH BEARING THAT DATE. 

[Bee note at end of lis t about copies of these patents.] 



Acetone, apparatus for making, O. Porsch 635.653 

Acetone, making, O. Porsch 636,552 

Alarm. See Burglar alarm. 

Amalgamator, ore, G. A. Kennedy 635,801 

Antimony and obtaining same, double salt of, 

Schill & Seilacber 635,601 

Armature conductor for dynamo-electrlo 

machines, Gelsenhoner & Sandman 636,579 

Automatic switch, J. Moeller 635,fftl 

Axle, L. 1. Waite 536 7*8 

Bag. See Mail bag. 

Bales, en a cap, tie, and seal for cylindrical cot- 
ton, L. W. Campbell 536.751 

Baling press, O. Gates 636.754 

Band tie, S. Knighton 536,502 

Barber's chair, B. Melcblor 635,546 

Barrel or package, metallic, G. Wateraon 535,566 

Batteries, constructing secondary, A. Hough 635,541 

Battery.H.N. F. Schaeffer 636.4M 

Bean picker, H. A. Bacon 636.&T 

Bed brace, G.W.Green 685,759 

Bed brace, H. C. Heitman 635,16? 

Bed or couch, Invalid, B. ?. Wicks 636,480 

Bedstead, N. Ernst 636,687 

Bee smoker, J. B. Crane 635.677 

Bell, bicycle, G. W. GofT 536,580 

Bicycle attachment, C. A. Coey 635,674 

Bicycle brake, W. M. McCarthy 536,391 

Bicycle luggage carrier F. A. Martin 636,385 

Bicycle pump, automatic, W. R. Moore 535.506 

Bicycle stand, C. Mee 6S5J94 

Boiler. See Steam boiler. 

Book and index, combined order, P. B. Rosen- 

baum 535,731 

Boring machine, G. T. Whitney 636,747 

Boring mill turning and facing attachment, J. T. 

Williams 635,649 

Bottle closing device, L. N. Thomas 636.469 

Bottle, Infant's feeding. G. Muller 636,650 

Bottle, non-tillable, J. H. Reeland 635.654 

Bottle stopper, F. T. Robinson 636,666 

Box. See File box. Lubricating box. Self-clos- 
ing box. 
Brace. See Bed brace. Ratchet brace. 
Brake. See Bicycle brake. Car rail brake. 

Brake slack adjuster, F. Robinson 535,772 

Brake slack adjuster, J. H. Sewall 535,774 

Brickkiln, J. K. Caldwell 535,670 

Brick kiln fireplaces, portable grate for, W. M. 

Leonard 635,382 

Brick, lock. G.J. Herth 635,497 

Brush, shaving. W. 8. Flnley 635,753 

Buckle, suspender, «. F. Atwood 635,749 

Burglar alarm and house call, electric, H. L. Car- 
penter 535.484 

Burial casket handle, L. E. Woodard 636,661 

Burning fuel, process of and apparatus for, F. H. 

Richards 636,413 

Button and staple feeding mechanism, W. G. 

Metcalf 536.454 

Cabinet, E. W. Woodruff 536,782 

Can. See Oil can. 

Can filling machine, Hemingway & Barber 686,373 

Can heading and crimping machine, J. w. Gheen, 686,694 
Can heads, punch and die for forming key opener, 

N. Troyer 586,472 

Cane mill, J. H. Fogarty 536,677 

Capsule cutting machine. T. C. Men £31,636 

Capsule trimming machine, T. C. Men 636.604 

Car buffing device. J. Tlmms 686,470 

Car coupling, Blsch off & Bal rd 636,661 

Car coupling, J. Depew 536,361 

Car coupling, W. Dunlap 636,684 

Car coupling B. M. Long 636,766 

Car door, B. F. Grant 68&J8BS 
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Car door, grain, E. A, Buiraee 

Car draping a^n&iatud, A. walker 

Car fender, H. ft r Ewbanfe, Jr 

Car fender, L. L. Seaman 

Car fender, 8. H. Shaw 

Car fender, J. C. Sneden 

Car fender, street, S. 8. Kimball 

Car fender, street, G. U. Modemann 

Car life-guard. A. E. Wyatt 

Car motor, street, J. C. Slaughter 

Car rail brake, H. E. Boyd 

Car sanding device, street, Baumann & Weinz.... 

Par seat bridge, portatle, G. M. Fadner 

Cars, system and apparatus for applying brakes 
to electric, C. E Davis 

Carbon bolder for arc lights, A. W. France 

Carriage stump joint, T. ft. Murdock 

Carriage top hood, Mayer & James 

Carriages, upholstery for baby, R. F. H. Williams 

Cartridges, transparent top wad for, J. N- Lower. 

Case. See Show case. 

Cash register, C. W. Swift 

Casks, etc., machine for smoothing and finishing 
exteriors of. C. D. Ames 

Casticg apparatus, metal. E. H. Casgrain 

Casting sash weights, mould for, A. B. Day 

Casting steel, J. A. Potter 

Casting window weights, W. deb wan 

Chains of transoms, etc., fastening device for 
stop. W. F. Hall 

Chair. See Barber's chair. Registering chair. 

Chair, H. W. Bolens 

Chair, Bolens & Gilson 

Chair, W. Meyer 

CbemJIe. apparatus for manufacturing, F. 
Watzlawik 

Chimney and ventilator <c&p. F. C. & H. A. Stober 

Chimneys etc., attachment for, A. H. Blackburn. 

Churn dasher, C. H. Hudson 

Clear bunching machine, Hagen & Wieland 

Cigar vendiug machine, A. J. Doughty 

Clamp. See Girder clamp. Plowshare immersing 
clamp. Trolley wire clamp. 

Clasp. Sea Collar clasp. 

Clay tempering machine, automatic. W. F. Cook.. 

Clipuer, E. S. Hotcb kins 

Clock striking mechanism* electric, F. L. Gregory 

Clotn napping machine, N.H. Grosselin 

Clothes pm.M. s. Pittman 

Clutch, H. W. Hill 

Clutch. F. L. Smith 

Clutch, A. L. Taylor 

Coin delivering and cash recording device, A. N. 
Rooks 

Collar clasp, C. L. Jordan 

Collar, horse, C. A. R. Ahl 

Combination wrench, Bennett & Poe 

Cooker, animal food, H. F. Winkelmann 

Cooker, steam feed. J. W. Adney 

Cooking utensil, J. Velie 

Cooler for water, etc., G. F. Barron 

CorkBcrew, A. L. Qvarnstrom 

Coraet, I. M. Rew ,,„..„„-, ., 

Cot. obstetric or invalid, D* W. Scutt T 

Cottoncutter and cultivator R. B + Uorrle:,*.. 

Cotton picker, J. Neighbors 

Coupling. See Car coupling. Tbill coupling, 
vetiiclecoupiing. 

Cover fastening: for cans, pails, etc., J. Musgrove. 

Crusher. See Ore crusher. Bock crusher. 

Cultivator, J. O. Ford 

Cultivator, A. A. Young 

Cutter. See Cotton cutter. 

Cutting machine, F.J. Richards 

Damper, D. Slates 

Damper, stovepipe, H. T. Smith 

Dental beater and annealer. H. F. Libbv 

Deodorizing fats or oils, apparatus for, J. H. Fil- 
bert 

Deodorizing sewage filters, G. E. Waring. Jr 

Derrick, H. B.Gates 

Desk, music, 8. W. Rork 

Display figures, means for operating, J. B. Hel- 
becker 

Dissolving apparatus, G. M. Newhall 

Door check, T. McGrory 

Door check, P. McMabon 

Door lock, C. A. Dies 

Dovetailing machine, Rrickson & Leonartson 

Drag and barrow, combined, A.K. Scbaaf 

Drilling and tapping machine, E. A. Searles 

Dust collector, automatic, J. F- Cole 

Dustpan, fLG-Hebden 

Dyeing; appBLrMuijr^^rbrttBH .... 

Eaves trough, H. Andrews 

'Him.- beater, C. H. Warrington 

Electric cable way. R. Lamb 

Electric generator, tbermo. H. B. Cox. . . .536,488 to 

Electric generators, indicating system for 
tb ermo, H . B . Cox 

Electric lighting system, J. I. Conklln 

Electric machines, construction and regulation 
of dynamo, C. D. Haskins 

Electric machines, regulation of dynamo, C. D. 
Haskins 

Electric switch, M. W. Dewey 

Electrical controller, E. A. Sperry 

Electrical fixture, L. Stieringer (r) 

Elevator. See Tobacco elevator. 

Elevator, N. C. Bassett 

Engine. See LocomniLra engine. Steam eng ne. 
Wind erglne. 

Engine, F. C. Rlnsche 

Engine indicator, steam, F. M. Clark 

Engine steering device, traction, Webster & 
Hutch eus 

Engines, framing of steam, M. R. Moore 

Engines, link shifting mechanism for, E. F. 
^mitb , 

Evaporator, fruit. A. H. Blackburn 

Exhibitor, sample, B. Palladlno 

Extractor. See Stump extractor. 

Eyeglass bolder, W. Mack 

Fan, centrifugal. G. M. Capell 

Faucet, duplex self-closing. H. S. Teal 

Feed mixing and measuring device, D. E. Samp- 
son 

Fence.8. H.Cook 

Fence wire fastener, H. B. Swart* 

Fender. See Car fender. 

File, bill and letter. J. M. Keep y,. 

File box, P. J. Pauly, Jr 

File for newspapers, etc.. W. I. Reed 

Firearm sight, J. A. Kennedy 

Fire escape, J. & J. Anderson 

Fire extinguishing purposes, cellar pipe for, J. M. 
B aker '. 

Fireproof floor or ceiling, W. H. Brown 

Fishing reel. G. E. Medley 

Flue cleaner. J. Bott 

Forge, portable. M. Mehu 

Furnace. See Smoke consuming furnace. 

Furnace, F. H. Richftrfu, 

S3S,4U3, £35,406. 535,407, 535,409 to 636.412. 

Furnace and boiler, combined, J. Cotter 

Furnace floor for traveling grate furnaces, F. H. 
Richards 

Furnace traveling grate, E. B. Coxe .'• 

Furnace, tr veling grate, b\ H. Richards, 

535,404, 535,405, 

Furniture, cabinet, G. F. Ruby 

Gage. See Micrometer gage. Oil gage. 

Gam e apparatus. H. Gardner 

Garment support, W. E. Jackson 

Gas wells, apparatus for discharging liquids 
from, J. F. Woods ,*, „, 

Gate, A. Helm 

date, spring, F. W. Lecbner 

Generator. See Electric generator. Steam gene- 
rator. 

tdrder clamp and hanger, C. MacTaggart 

Governor, Weinman & Euchenhofer 

Grading machine, road, A. Barbite 

Grass and similar fibers, process of and apparatus 
for treatment of rhea, H. H. Boyle 

Gtvate.A. Scbrag 

Grinding balls, machine for, J. J.Grant 

Guns, ejecting mechanism for breakdown, M. 
Bye 

Hair picker, V. Ullman 

Hammer, power, E. Hnmmesfahr 

Harrow with grain drill attachment, disk, W. A. 
Lee 

Harvester attachment, A. McConnell 

Harvester, corn. Cool & Myers 

Harvester, corn, H. Sommerfeld 

Harvesting potatoes, machine for, T. F. Maxwell. 

H;it pressing apparatus. J. Rowlejj. 

Hat securing attachment, W. G. Wilson 

Hay carrier elevating pulley and yoke, J. E. Por- 
ter 

Hay press, P. L. Hider 

Play rake and loader, C. W. Baird 

Head rest, G. W. Archer 

Heater. See Dental beater. 

Heating apparatus, electric, M. W. Dewey 

Hides or skins, machine for treating, I. Vaughn.. 

Hook. See Snap hook. 

Hydrant. Are. W. W. Corey, J r 

Hydraulic machine, F. Hessenbruch 

Hydraulic motor, A. A.Wood 

Ice discharging apparatus, G.U. Rinman 

Indexing, J.O. Braehear 

Indicator. See Engine Indicator. Prescription 
Indicator. 

Injector, Davies ft Metcalfe 535,35b to 

Inkwell, S. W.Carter 

Insect powder duster, H.C. Adams 



535,353 

635,733 

535,776 
535.741 

635.369 
5tt,4$5 
535,731 
535.570 
535,479 



H&p79 

535.389 
53^711 

:■:;->.?*?; 
535,354 



535,477 
535,871 
535,575 F 
635,598 

535,510 

635,795 

535,347 
535.348 
535,455 

535,606 
535.634 
535,663 
535, HT 
535,697 
535.752 



635,676 

535,620 
5115,370 
535,581 
535.399 
535.376 
535.738 
635,744 

535.628 
535.76! | 
EBMSi ■ 

535.480! 

535,473 
53.1..VJR 
;■>.,.; y : 

.W.4I:< 

■,:■■- /-:•: 
535.7C3 



535,690 
535,437 

535.771 
535,466 

535,562 
535,590 

535,792 
£35,516 
635,537 ! 
635,558 

535,699 

535,719 , 
535.507 
S35J6B 
535,791 I 
flBMBi | 

535,732 

535, m I 

535,675 ' 

mi 

535.474 
535.703 ; 

535.490 ' 

535.491 | 
535,443 ! 



Insulator, W.J. Belcher 

Iron, manufacture of Russia, A. Htles. ..... 

Jack. See Smoke lack. Wagon jack. 

Jar fastener, F. Munler 

Jewel-protector, roller,- A. N. Oautbier 

Joint. See Carriage stump joint. Wire joint. 
Kiln. See Brick kiln. 
Knife. See Prunine knife. 

Knitting machine, A. Lee 

Knitting machine looping attachment, circular, 

• F.C. Rehm 

Knitting machine tension take-up device, 

McMicbael & WUdman 

Knob, drawer, C. Tollner 

Laoel bolder, G. H. Ricbter 

Lace tag and tie fastener, boot or sboe, A.E. 

Davis .- 

Lace la* Ring machine, shoe, J. L. Faire et al 

Lacing books, etc., mechanism for feeding, i. E. 

Chandler .".... ". .. - 

Ladder attacbment.eaje£y. A, K. Berkman . 

Ladder, extension, B. A. IV.IL — '. '. 



. 535,660 
, 535,587 



635,549 
535,693 



535,796 

535,797 
535.533 
635.511 
11.478 

535,343 



535.463 
535,485 

535,567 
535,714 

535,603 
535.662 
535.551 

535,460 
535.483 
535,468 

635.417 
635,531 
636.637 

635.628 
533.459 
535.401 
535,379 
535,523 

635,4TB 

WW! 
5.15,386 
aa&.«!4 

535,112 



535,730 
635,354 



535,402 
635.355 



536,408 
535.509 



535,377 

535.569 
535,799 
535,381 



535,707 
535,475 
535,785 

535,665 
635,418 
535,794 

635,528 
535.645 
535.446 

635,544 
536.715 
635.613 
535,422 
535,710 
535,773 
635,780 

636,725 
536,314 

535,-,-Sl 
535.188 



535,777 

535.614 
536,586 
536,568 
535,415 
535,361 



636*671 
685,439 



Ladder, portable, T. Sooy 

Lamp, F. W. Ives 

Lamp burner, H. Sals bury 

Lamp, electric arc, J. C. Knight 

Lamps, aut omatic regulating device for control- 
ling supply of oil to, C. M- Drennan 

Lantern bolder, tubular, H. Leavitt 

Latcb, N. H. Colwell 

Ltittae taper turning tool, Z. B. Coes 

Latbe, turret, Z. B. Coes 

Lathing, metallic. G. Hayes 

Lawn sprinkler, C. Anderson 

Lawn sprinkler, A. Burt 

Leather punching machine. L. L. Barber 

Linoleum, apparatus for manufacturing, D. N. 

Melvln 

Linoleum, manufacturing. D. N. Melvin 

Lock. See Door lock. Seal lock. Valise lock. 

Lock. R. Et. Ball 

Locomotive. M. B. Bulla 

Locomotive engine. F. H. Richards 

Loom heald, N. & J. Cbaize 

Lubricating box, J. J. Melvln 

Mall bag. Strader & Rudd 

Malting drum, Scbmiedecke & Gade 

Match splints, machine for making, I. D. Weaver. 

Matches, wind guard for lighting, J. C. Grout 

Mattress bed spring, P. Fraser 

Measure, dressmaker's, M. C. Kelley 

Measuring apparatus for liquids, automatic self, 

A. Bowser 

Message and card receiver, J. T. Stone 

Metal drawing machine, ti. Doll man 

Meter. See Water meter. 

Micrometer gage, J. E. Williamson 

Mill. See Cane mill. 

Mill feeder, automatic, J. P. Webrer 

Moulding cutting machine. W.Zoeller 

Moulds, pouring gate for, D. L. Van Riet 

Motor. See Car motor. Hydraulic motor. 

Starting alternating motor. Vehicle motor. 

Water motor. 

Mower. D. A. Gilliom 

Music rack, adjustable, T. H. Duostane 

Music rack, folding, J. Rockwell 

Mustache guard. J. Frampton 

Nail driving apparatus, L. Kornder 

Necktie holder. G. F. Mint o 

Numbering and paging machine, W. E. Hoole 

Oar, jointed, F. Harbera 

Oil and gas separator, J. S. Bougher 

Oil can, W. Kroscb 

Oil gage, K. H. Lunken 

Ore crusher and pulverizer, W.G. Dodd 

Packing ring, metallic, W. MicaaJfe: 

Pad. See Stair pad. 

Padlock, permutation, C. D. Logan 

Pants securing device. E. C. Rauch 

Paper bag machine, W. Llddell 

Paper doll, W. T. Jefferson 

Paper making machine for straining pulp for, 

Torrance & Howell 

Paper sheets, machine for feeding, J . H. 

KnowleB 

Pen, fountain. P. D. Horton 

Pencil sharpener, W. I. Turner 

Petroleum and oil of naphtha, solidifying, Dardel 

& Becoulet 

Phonograph operating mechanism, L. Glass 

Picker. See Bean picker. Cotton picker. Hair 

picker. 

Pi dure hanger, L. A. Piaget 

Pie lifter, J. K. Sharp .-. 

Pin. See Clothes pin. Safety pin. 

Planter, J. N.Wilson 535,432, 

Planter, corn, G. C. Janney .535,700, 

Plow, R. C. Fay , 

Plow, H F.Jessup... 

Plowshare immersing clamp, S. O'Bryan 

Pool table. G. Mauro 

Prescription Indicator, W. H. Blaney 

Press. See Baling press. Hay press. Veneer 

presB. 

Printing form, W. B. Hamilton 

Propelling attachment for garden or like imple- 
ments. H. Wilson 

Pruning knife, H. O. Hem 

Pulley, split, I. K. Altbouse 

Pulley, split, L N. Hamilton 

Punch, check, H. S. Newberry 

Pyrotechnic compound, J. Graham 

Rack. See Music rack. 

Railway, closed conduit electric, E. M. Bentley .. . 

Railway, conduit electric, D. O'Flaherty 

Railway frog and switch, automatic, D. Gruhlkey 

Railway signaling apparatus. W. H. Walsh 

Railway Bwitcb, Hoffman & Cook 

Railway tool, B. Molloy » 

Railway track leveling apparatus, H. H. Sponen- 

burg 

Railway track signal, B. Coddington 

Rake. See Hay rake. 

Rammer, road or pavement, L. W. Brown 

Ratchet brace, J. J. OiDenbeck 

Rwrrlgeratlng machine, automatic, E. W. Howell. 
Itcgleter. See Cash reg later- 
Registering chair, J. w. Reynolds, Jr 

Registering shaves, haircuts, shampoos, etc., 

device for. A. Goldammer 

Relasting machine, A. D. Gardner 

Respirator, R. Nagler 

Rice cleaning machine. J. H. Roman 

Ring. See Packing ring. 

Rock crusher, gyratory, S. C. McLanahan 

Rolling mills, rolls for chain. O. Klatte 

Rolling spur plates, rolls for, J. W. Watson 

Roving or similar machine. R. B. Daly 

Rubber, machine for washing and sheeting crude, 

M.C.Clark 

Rule, slide, B. Hill 

Sad iron, T. C. Edwards 

Saddle cover, harness, E. R. F.Hart 

Safety pin, C. H. Graham 

Safety pin, C. L. Missel 

Saw, drag. A. T. Stlmson 

Saw filing machine, J. M. Newton -.... 

Saw for cutting steel, circular, J. Oldham 

Saw guide, band. H. S. Long 

Saw sharpening machine, J. R. Hall 

Seal, car. J. F. Getty 

Seal lock.F.E. King 

Seed, method of and machine for cleaning and 

delinting cotton, G. W. Washburn 

Self-closing box or bin. C. C. Mallett 

Separator. See Oil and gas separator. 

Sewage disposal, G. E. Waring, Jr 

Sewing machine, Waldron & Powers 

Sewing machine rand and welt guide, S. S. Eddy 

et al 

Shaft step, wag on, G.O. Bucknam 

Shelving, portable, H. B. Butts 

Ships' bunkers, manhole for, J. Murphy 

Showcase, J. Lochner 

Signal. See Railway track signal. 

Sizing cotton and woolen yarns, composition for, 

W. B. Sprague 

Skid, T. W Sessinghaus 

Smoke consuming furnace, J. M. Thomas 

Smoke jack, C. P. Howard 

Smoke preventer, C. Smith 

Snap book. C. H. Smith 

Soldering machine, C. L. Olmstead 

Speed changing spur gear train, J. Thomson 

Spittoon, J. H. Reynolds 

Spooling machine shell holder, J. W. Foster 

Spooling or winding machine shell holder, J. W. 

Foster 

Spring. See Gate spring. 

Sprinkler. See Lawn sprinkler. 

Sprocket wheel attaching device, F. J . Stlmson . . . 

Square and bevel, combination. J. McLean 

Stair pad, Marcus & Collins 

Stump cushion, hand, R. H. Smith 

Stamp, letter box time, H. G. Wood 

Stand pipe. G. A. Roberts 

Starching device, W. A. James 

Starting alternating motor, O. Chytneus. 

Stave bending machine, R. Stecber 

Steam boiler, J. Buckley 

Steam engine, T. F. Crary 

Steam generator, sectional, L. M. G. Delaunay- 

Bellevllle 

Steel, manufacturing, J. Bedford 

Stocking supporting clasp, E. O. Bancroft 

Stopper. See Bottle stopper. 

Stove, oil, A. B, Weloh 



535,392 

&15.5B4 
536.H3 

535.680 
535.493 

535,572 
635,346 
535.759 
535,742 
535.499 
635.559 
535.589 

535,444 
535,543 

535,791) 
535,486 
535.487 
535,535 
535.655 
535,669 
535.784 

535,452 
535.453 

535.525 
535,668 
535.414 

.iK.-.,;,S'.l 
535,547 
535,KJ« 

535,560 
:il\hK 

535,367 
535,378 

.135,350 

:i.i..i.ii 



535.429 
535.438 
535,514 



535,538 

■-:,:-':; 
535.681 
.'iiV.VH 
535.596 
53J.41N 
535,584 

Mpn 

5.15,449 
635.683 
535.713 

635,764 
536.400 

536,591 
535,621 

535,471 



536,588 
535.644 



535,532 
635,445 



535,597 
535.629 

535,433 
535,800 
536.689 
535.701 
535,458 
535.625 
535,610 



635,682 

535,66(1 

535,759 
ra.654 



535,508 
696.495 

538,345 

5.v,.S';l 

:.,-.., :■. 

635,805 

635.631 
535.573 

635.627 
635,682 
635.761 



636.618 
535.536 

535.71 S 

5&.4ia 

535,716 
535,702 
535,648 
635,574 



635,375 
636,676 
636,698 
635.619 
535.456 
535,424 
535,721 
535.722 
635,383 
535.496 
535.755 
535.501 

635,428 
635,708 

636,515 
635,646 

635,686 

!«.//.', 
535.7S8 

535,380 
535,624 



535,512 
535.561 
535,638 
635.542 
635.740 
535.604 
516,72! 
.W.ir-i:: 
53>,(KI> 
535,733 



E. 



Stovepipe joints, machine for forming, J. 

Smiley 

Stovepipe shelf, Murdock & Weigel 

Stum p extractor, L. S wens on 

Sucker rod socket, Masseth & Black 

Sugar dissolving apparatus. G. M. Newhall 

Surgical instrument, ,T. P. Hawkes 

Swing, vertical rotary, W. W. De Vore 

Switch. See Automatic switch. Electric switch. 

Railway switch. Telephone switch. 
Switch and switch shifter, Brackelsberg & Graff. . 

Swi tcb operating d evi ce, J . C. Woolverton 

Table. See Pool table. 

Tag, L.Weiss 

Telephone, W. W. Dean 

Telephone exchange apparatus, C. F. G. M. B. De 

la Touanne 

Telephone switch apparatus, automatic central, 

F. Nissl ' 

Telephone switch, automatic, N. H. Holland 

Thill coupling, J. W. 8print 

Thill support. Woodruff* Bellew 

Tie. See Band tie. 

Tin plate, apparatus for manufacture of, H. N. 

Norton 

Tin plate, apparatus for manufacturing, E. Nor- 
ton 

Tin plate, drying and fluxing machine, E. Norton 
Tin plate, machine for manufacturing, E. & H. N. 

Norton 

Tinning machine. E. Norton 

Tinsmith's beading machine, Hadley & Danf ord.. 

Tire, pneumatic bicycle. R. s. Anderson 

Tire upsetting machine, C. Boulay 

Tobacco elevator, J. D. Allpbln 

Tongs, nuapidor, Crocker & Earll 

Tool holder. J. Armstrong , 

Tools, etc., safety feeding device for rotary, A. 

E. W. Meissner 

Tooth crown, artificial, W. M. Seeger 

Torch, J. Graham 

Toy bouse, V. W. Wilson 

Tramway rail, W.H.Wright 

Tree trimming- Instrument, C. S. Miller 

Trolley wire clamp. W. W. Annable 

Trough. See Eaves trough. 

Truck, motor. J. A. Brill 

Truss for bridges, roofs, etc., J. E. Grelner 

Tuning hammer, W. A. Bremer 

Twine machine nipper. F. G. Becker 

Twisting coiler and drawing frame, R. B.Daly.... 

Typewriter cabinet, J. Williams 

Typewriting macblne, R. T. Smith 

Typewriting machine, C. B. Whitaker 

Vallsolock. W. H. Southworth 

Valve, D. W. Field 

Valve, J. R. Meadowcroft 

Valve, air brake, A. J. Michel 

Valve, balanced slide, S. A . Alexander 

Valve gear, W. J.Lewis 

Valve rotary. B. W. Smith 

Vehicle coupling, C. G. Turner 

Vehicle motor. C. A. Tower 

Vehicle steering and propelling mechanism, J. E. 

Mann 

Vehicle torsion spring gear, W. Kyle 

Vehicle wbeel, F.P. Share 

Velocipede crank shaft, F. S.Luther 

Velocipede, marine, J. Klein 

Vending machine, W. S. Burnett 

Vending machine, coin-actuated, W. 8. Burnett.. 

Veneer preBS, W. Clayton 

Ventilator. M. C. Parihurst 

Vise. J. O. Therien 

Vulcanizer, E. H. Casgrain 

Wagon, dumping, A. P. Reed 

Wagon jack, H. B. Swett 

Wason shoveling board. H. Clark 

Washing machine, C. Bopp 

Washing machines, means for operating, J. 

Scbroeder .' 

Water elevator actuating apparatus, G. P. Glenn. 

Water meter, disk, J. Thomson 

Water meter, proportional, J. Thomson 635,639, 

Water meters, means for controlling ctlon of 

OBCillating disks in, J. Thomson 

Water motor. C.L. Wllklns 

Water, purifying. O. Lugo 

Water wbeel. turbine. A. M. Swain 

Weighing machine, automatic, F. H. Richards, 

535,727 to 
Wheel. See Vehicle wheel. Water wheel. 

Whistle, revolving steam. J. F. Batchelor 

Wind engine.H. T. Sherman 

Windmill E. E. Milliken 

Winding or spooling machine, thread, J. W.Fos- 
ter 

Wire joint, N. W. Lillie 

Wire stretcher. B. R. Stere 

Wood, means for graining, A. M. Lawrence 

Wooden stopples, process of and apparatus for 

treating, R. F. Radebaugh 

Wrench. See Combination wrench. 



636,736 
535.767 
635,426 
635,709 
535,720 
535,798 
535,362 



635,435 

535,518 
535.615 

635.745 

535,806 
635.640 
635.423 

535,781 



535.396 
635.394 
535.639 
535,342 
535,481 
535,476 
635,367 
535;440 

635.461 
535.421 
635,494 
535,779 

535.6CS 
535.387 
536JJ24 

535.362 
535,695 
535.482 
536.344 

535.KS 
535,53) 
535.T39 
535,WT 
636,630 



(35,766 
W,VK 
:,::- ; -r.i 
5S&64B 
635,737 
535,427 
635,606 

636.593 
516,448 

fv5.7;r> 

535,706 
535,623 
535,786 
555,767 
535.673 
635,734 
535513 



536,480 
536.743 
535.442 
635,349 

535.465 
535.368 
535,641 
635,642 

535,640 
636,431 
685,803 
536,467 

635,729 



636,504 
535,616 



536.633 
636,704 



636,770 



DESIGNS. 

Bedstead, 3. Scbleslnger 24,103 

Bottle cap, siphon, H. Landgraf » 24,111 

Button, cuff, J. A . Flomerfelt 24,091 

Button, link cuff. J. A. Flomerfelt 24.0P2 

Cabinet^C.J. Backhaus 24.104 

Carpet, H. Horan i 24.099. 24,101 

Carpet, J. Matthews 24,098 

Carpet, A. M. Rose 24,100 

Carpet, E.G. Saner 24.102 

Curb for chain pumps, covered, O. P. Scbrlver 24,116 

curtain pole bracket. O. W. Smith 24.106 to 24,108 

Finger ring. M. L. Powers 24,089, 24,090 

Flowerpot. A. H. Snapp 24,109 

Fringe. E. Walllser NflrT 

Game cube, C. A. Fetters 24,112 

Metal tube. R. 8. Crawford.. S4,lli 

Pail book. 8. C. Cary 24,110 

Pattern for printed fabrics, L. Kuenemann, 

24,194 to 24,196 

Razor blade bolder, F. KampfeetaJ 24,093 

Stove, oil, C.Whlttlngham 24,116 

Tuyere, M. L. Williams 24,117 

Type, font of printing, J. F. Tenney 24,113 



535,617 



535.425 
535.717 
535,803 
535,736 
;V ", -:;:: 
635J5S 
535.500 

:ra,S{2 I 
53EU 



TRADE MARKS. 

Apparel, certain named articles of, W. H. Wiley & 

Son 26,194 

Boots and shoes for ladies, misses, and children, 

N. Fisher & Company....; 26,196 

Bread, cake, and confections, Goudy & Kent 26,215 

China, Pairpoint Manuf acturing Company 26,222 

Coffee, Smith Brothers & Company 26.2U 

Cramp and diarrhea compound, S. D. Vansickle... . 26,226 
Cutlery, shears, and scissors, pocket, Weyth Hard- 
ware and Manufacturing Company 26,219 

Dolls, Hamburger & Company 26,196 

Food and medicine for poultry, Dr. Hes» ft Com- 
pany 26,223 

Food for animals, compound. Howald ft Robinson 26,209 
Food or medicine for lire stock, preparation to be 

used as. Dr. Hess ft Company 26,224 

Flour, wheat. Firm of A. Kuf eke .. . 26,210 

Flour, wheat. Love, Sunshine & Company 26,211 

Gloves, Perrin Freres ft Cle 26,193 

Gum, cbewing, W.Heermann 26.216 

Hair dye. E. Jeantet 26,202 

Hats and caps. F. W. Hocking 26,192 

Hats, men's. White. Brauch ft McConkln 26,226 

Insect destroyers, G.G.Lewis 26,204 

Medicine torendertbe use of tobacco Innocuous, 

E.G.Lewis 26,201 

Oils non-explosive, lamp powder for rendering, E. 

Jennison 26,205 

Perfumery. A. J.Hilhert & Company 26,207 

Perfumes, D. 8. Brown ft Company 26,208 

Plaster casta, bituminized. W. H. Jennens 26,221 

Preserved fruits, jams, marmalades, and jellies, 

Coulter Manufacturing Company 26,213 

Remedies for certain named diseases, J. Niven . . .. 26,200 

Remedy, cougb, F. H. Young 26499 

Salves, healing, H. J. Delaney 26,203 

Sirup, maple. Coulter Manufacturing- Company 26,212 

Soap powder. Peerless Manufacturing Company.. . 26,206 
Solvent, diphtheritic. Fatrcbtld Brothers ft Foster 26,198 
Tobacco and cigarettes, National Cigarette and 

Tobacco Company ...26,218 

Velocipedes, bicvcles, tricycles, and the like, Dow 

Wire Works Company 26,220 

Whisky, W. Endemann 26,217 

Whistles, Mossberg Wrench Company 26,197 



A print oil ropi* ottheapflcifl cation, and drawing of 
any patent in the foregoing list, nr any patent fn print 
Issued since 1863, will he furnished from this office for 
25 cents. In ordering please etau the name and number 
of the patent desired, and remit to Munn ft Co.* 361 
Broadway, New York. 

('aiinilinu patents may now beohtained by the in- 
ventors for any of the Inventions named in tbefore- 

E35.659 aoliyrlist, provided they are Bimple.at a cost of $40 each. 

635,609 If complicated the cost will be a little more. For full 
instructions address Munn ft Co., 361 Broadway, New 

635,778 York. Other foreign patents may also be obtained. 



Ilftdpcrtieemeiit*. 



ORDINARY RATES. 



Inside Page, each insertion 
llncU Puce, encii iimei'tioii - 



- - 75 cento n line 

- - - SI. OO n line 



tW For some classes of Advertisements, Special and 
Higher rates are required. 

The above are charges per agate line — about eight 
words per line. This notice shows the width of the line, 
and is set In agate type. Engravings may head adver- 
tisemenrs at the same rate per agate line, bv measure- 
ment, as the letter press. Advertisements must be 
received at Publication Office as early as Thursday 
morning to appear in the foliowine week's issue. 




00D or PIETflL WORKERS 



without steam power oan save 
time and money by using our 



SEND FOB CATALOGUES— 

A— Wood-working Machinery. 

B — Lathes, etc. 

SEHECA FALLS MFG. COMPANY, 

695 Water St, Seneca Falls, N. Y. 



I ATllCfi Slmpera Planers, Drills, Machine Shop 
LH I nCw, Outfits. FootI.atbeB.Toolsand Supplies. 
Catalogue Free. SKBAS^IAN LATHE CO., 

120 culveiit St.. Cincinnati, O 



IJJUHIJUJILK 



SPECIALTIES 8, NOVELTIES-PATENTED 
ARTICLES-SMALL OR FINE MACHINERY. 
StrykCTa^ * i* OTTO KONIGSLOW 
^-ffjXtK. — '49 MICHIGAN ST. CLEVELAND. O 



SCIENTIFIC AMERICAN SUPPLE- 

ME NT, Any desired back number of lb* SCTKNTtrlC 
Aai ericas Supplement can be had at thia office for 
10 cents. Also to be hart of newsdealers In all parts ot 
tbe country. 



HAVE YOU SEEN 

The New Green River A I 
Drilling Machine P 

Everything done— drilling and revers- 
ing—with one hand, without taking it 
from crank. Price * - 915.00 

t^ Sendtor Catalogue. 

WILEY & RUSSELL MFG. CO. 

Greenfield, Mass., U. S. A. 



ARE YOU INTERESTED aKrM'iU'A 

En*riner* t The Iniliniiar. Macblne *bop Prnc- 
tlce< or irnirrnl Mechanical flfattera? LordTa 
Power and Machinery Magazine, a 100-page illustrated 
monthly, lis filled with interesting articles on these sub- 
jectSt written by the highest authorities, In plain lan- 
guage. Piice 11.00 per year. Send for this monta'a 
»8ue. Lord's Power rtiid MachinerF Maguzine, 
tf^fl Atlantic Avenue, Baaton, Mass* 




CATALOGUES FREE TO ANY ADDRESS 



*t®>£ 






W&& 



TURBINE 



WATER WHEELS. 

Send for Pnmvhlrt. 

JAM r.n 1.EFFKL A OW,, 
Sprlllt-Dtld. Ohio, P, ». A. 



STEVENS No. 90 NIPPER. 

This Cutting Nipper combines great 
power with rapidity. Wire can be cut at 
either extreme end of jaws without op- 
posite end closing faster than the cutting 
end. This nipper will cut music wire. 
Price. 5 in. Si. 50; ft in. 81.75 
Ideal an d Leader SpiiDjc Dividers and 
Calipers, Ideal Surface Glura, Depth 
Gauges, and Fine Machinists' Tools. 

ty Illustrated catalogue free to all. 
J. Stevens Anns and Tool Co.* 

P. O. Box 280. Chicopee Falls, Mass. 

NOW READY I 



Fourteenth Edition of 

Experimental Science 





REVISED AND ENLARGED. 
1 'JO Pages and 110 Superb Cuts added. 

Just the thing for a holiday present for any man, 
woman.student, teacher, or anyone interested fn science. 

In tbe new matter contained in tbe last edition will he 
found the Scientific Use of tbe Phonograph, the curious 
optical illusion known as the Anortb oscope, together 
with other new and interesting Optical Illusions, tbe 
Optical Projection of Opaque Objects, new e xperimenta 
in Projection, Iridescent Glass, some points \r\ Photo- 

frAfkhj. including Hand Cameras, Cane Cameras, etc.; 
TStemsof Electrical Distribution, Electrical Ore Find- 
er, Electrical Rocker, Electric Chime*, How to Color 
Lantern Slides. Study of tbe Stars, and a tp?eat deal of 
other new matter which will prove of Interest to ftden- 
t iflc readers 

840 pages, 782 One cutn, substantially and beautifully 
hound. Price in cloth, by mall. S+. Half morocco, S3. 

fWSend jor illustrated circular. 

MUNN & CO., Publishers, 

Office of the SCIENTIFIC AMERICAN, 

361 BROADWAY. MBW YORK. 
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Scientific Smericaa. 
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Founded by Mattww Carey, 1786. 

HENRY CAREY BAIRD & CO. 

Industrial Publishers, Booksellers* Importers 
810 Walnut St.. Philadelphia. Fa.. U. S. A. 

%W Our New aud Revised Catalogue o f Practical and 
Scientific Books, 90 pases, 8vo, and our other Catatonias 
and Circulars, the wbole covering every branch of Sci- 
ence applied to the Arte, sent free and free of postage 
to any one in any part of the world who will furnish his 
address. 



ARMSTRONG'S * PIPE "THREADING 

— AND— 

CUTTING-OFF MACHINES 

Both Hand and Power. 

Sizes 1 to 6 inches. 
Water, Gas, and Steam Fit- 
ters' Toolq, Hinged Pipe Vises, 
Pipe Cutters, stocks and Dies 
1 universally acknowledged to be 
I THE BEST. fW~ Send for catalog. 
Armstrong Mfg. Co.* 

Bridgeport, Conn. 




The Scientific American 
Reference Book. 



A most useful little bound book of 150 pages, com- 
prising, probably, the most extensive variety of stand- 
ard, practical, condensed information ever furnished 
to the public for so small a price, only 25 cents. 

Among its contents are: The Last Census of the 
United States (1890), by States, Territories, and Coun- 
ties; Table of Cities having over 8,000 inhabitants; 
Map of the United States— miniature outline; The 
Patent Laws (full textj; The Trade Mark Law (full 
text) ; The Copyright Law (full text) ; Tbe Principal 
Mechanical Movements— illustrated by 150 small dia- 
grams—of value to inventors and designers of mechan- 
ism; Medallion Portraits of Distinguished American 
inventors; Valuable Tables relating to Steam, Elec- 
tricity, Heat, Metals, Weights, and Measures. 

CsT" Sent by mail to any address on receipt of price* 
25 cents. 

MUNN & CO.. Publishers, 

361 Broadway, New York. 

No More Dull Shears! 

_ DIAMOND SHKARS and 
ISSORS SHARPEN KR. For 

Barbers, Tailors, Dressmakers, 
and every woman in the land. 

Warranted to sharpen any size 
Shears or Seizors in I seconds. 
Leaves a keen and lasting 
edge. Beautifully nickeled. 
Price StS Cents. 
DIAMOND CUT1.KHY CO. 
Broadway, New York Citf. 




Aqenh 
Wanted, 



BALL BEARING AXLES AND RUB- 

ber Tires.— A paper read before the Carriage Builders' 
National Convention, Philadelphia. October, 1894, show- 
ing the advantaee to be derived from the use of ball 
bearings and pneumatic tires in road vehicles. Con- 
tained in Scientific American Supplement, No. 
992. Price 10 cents. To be had at this office and from 
all newsdealers. 




THE (lAl'O.FAHAD HA TTE It V Is plug-sealed i 
needs no preparation or attention; never polarizes; 
works In any position. Malls under a 2-cent stamp and 
in suited for any purpose for which & battery is u&ed. 
VoJtfl, 1.25; Amp.. Ui Size, IMS" x23-T". 91. 10 each. 
Nassau Electrical Co., 10B Liberty St., New York. 




MADE TO FIT YOU. 

Imported cloths— Suits an d Overcoats 
from 110 to 920— the style and ma-' 
terial you select. We are direct Im- 
porters— guarantee perfect fit, superior 
workmanship and finest trimmings. 
We nar express charges to any part of 
the United States. Goods sent U O. D., 
with privile^a of examination. Write 
for free catalogue, samples and measur- 
ing-instructions. 
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ENGINEERING FALLACIES.— AN AD- 

dress to the graduating class of the Stevens Institute of 
Technology, by President Henry Morton, on certain 
popular fallacies likely to be encountered by young en- 
gineers, and which may sometimes lead even able men 
astray when met with In a new iruise. With 2 figures. 
Contained in Scientific American Supplement, No. 
994. Price 10 cents. To be had at this office and from 
all newsdealers. * 



Telephones 



Sold outright. Cannot g«t out of order. 
Guaranteed free /rom infrinQJrmtnt. 
Suitable for exchanges, or private plants. 



Kef Send far Testimonials and Prices. 
Some good territory left for 



Mason Telephone Co., 



reliable agents. 
Richmond, Va. 



High Grai>e only. Warranted. Contract- 
ors desiring a trustworthy Jack Screw, ad- 
dress Rtjmsey & CO., Ltd., Seneca Falls. N.7. 



Jhe S cientific fl merican 

PUBLICATIONS FOR 1895. 



Tbe prices of the different publications in the United 
States, Canada, and Mexico are as follows : 

RATES BY MAIL. 

The Scientific American (weekly), one year - J3.00 
The Scientific American Supplement (weekly), one 

year, _-.»------ 5.00 

The Scientific American, Export Edition in which 

Is incorporated the Spanish Edition (monthly), 

one year, -_.»----- 3.00 
The Scientific American Architects and Builders 

Edition (monthly), one year. ----- 2^0 

COMBINED BATES. 
The Scientific American and Supplement - - 17.00 
The Scientific American and Architects and Build- 
em Edition, - -------- 6.00 

The Scientific American, Supplement, and Archi- 
tects and Builders Edition, ----- 9.00 

Proportionate Rates for Six Months. 
This includes postage, which we pay. Remit by postal 
nr express money order, or draft to order of 

MUNN & CO., 361 Broadway, New York. 



MONITOR 



VAPOR ENGINE ««o 
POWER COMPANY, 
8 Erie Street, Grand Rapids, Michigan. 
Gasoline Launch Engines and Launches 



Send for Cmcunn. 





Kombi 

Camera 

$3.50 

SMALLEST CAMERA MADE 
Carry it in tout pocket. SizelVxIiiit. Weight i gz. 1 
takes i£> picture* with one loading. Made of BaamteagJ 
: !■'■*■ i ■ !ii . 
The si 
Every. 

practical __. . ... .. .... 

i of film i!S liiiHwiirt'Hi 20 cta r extra. We develop your J 

negatives, if desired. Illustrated Booklet Free. * 

Alfred C. Kemper, Mnfr. . 308 Lake st. . Chicago! 

Branches*— London j 36 Oxford -st., W. ■ 

Berlin: 30 Tbubetmtraaw, W, i 





STEAM 
SPECIALTIES. 
>.1.000 Penberthy Injectors In ac- 
tual use on boilers In li. 9. and Can. 

I3J~ Send for catatooiLe, 

PENBERTHY INJECTOR CO. 

113 Seventh St., Detroit, Mich. 



POSSIBILITY OF LIFE IN OTHER 

Worlds.— A most interesting discussion of this much 
debated question by the went astronomer. Sir Robert 
Ball. Contained in Scientific American Sup- 
plement, No. 994. Price 10 cents. To be had at this 
office and from all newsdealers. 



SAFETY THRUST COLLARS, 

SOU!) AMI Sl'MT. 
Of character and at price to suit 

Tbh-raoHt critical buyer. Dealeral 

in shafting will consult their 

Interests in writing for Price 

List and Discounts. 

The Gouverneur Machine Co., Gouverneur, N. Y. 





STOP! STOP! 

This space reserved for 

Kane's Pennington Hot Air Engine. 

Same power runs Motor Cycle one mile a minute. 
Don't Place Your Order Until You Write Us. 

4 horse power weighs GO pounds. 
THOMAS KANE & CO., Chicago, III. 

THE LAMBERT 

Gasoline Engine 

CHEAPEST POWER MADE. 

No Dust, Ashes, or Smoke. Costs 
less than One Cent oar tu»w rumu 
par hour. UscseilheT Gasoline or Qas 

CREAMERY PACKAGE MFG. CO., 

1 to 6 W.Washington Street, CHICAGO, ILL. 
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Messrs. m us n A Co . Solicitor* 
of Patents, bare bod nearly fifty 
years* continuous experience. Any 
one may quickly ascertain, free, 
whether an Invention probably Is 
patentable by writing to Munn A Co. 
ComxuimiCAtluns strictly condden* 
tlaJ. A handbook of patent* and 
bow to obtain them sent free. 

PATENTS 

taken through Munn A- Co. receive 
special notice in the Scientific Amer- 
ican. This splendid weekly paper, 
elegantly illustrated, has the largest 
circulation of any scientific work. 
93 a year. Specimen copies free. 
Address MUNN A CO., 
New York, 361 Broadway. 
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YOU SAVE 50^ 

K?? HIGH GRADE OXFORD ] 

tI ntLL rtuariPt ftmn 116.00 to 1*0 .(H) 



V iin ae mcpm W*ntiVp bed Actor? fnV*w* to • 

onl j muibnutrmili nr i!1rr«i t« »w«fflin. VoaU bit I L . - 

«f 60 p*I W»*- lull W ft TK TO-DA T Ibf Cfllt. hudHrdhi HbdMM AMmm, 

oxFOBDmre*fr>*i Hereto Dipt. AJ2 HW IWssi tr^ tt issi 




Long Distance Electric Telephone 

j' Sold outripbt forall purposes except public ex- 
changes. Protected by patents, works equally 
well on long or short lines. The very best 'Phone 

1 on the market. Prices reduced. Agents wanted. 
The ll'Uncer Electrical Telephone Mfg. Co. 

1 167 Dearborn Street, Chicago, III. 



NESS CURED I THE EAR 

VADflDlTflD Curbs dsafnuss 
IHrUnHlUn on sthictly Sci- 
entific prlnci plea. Satisfaction puftranti L rfl or money 
refunded. So druma. Made Of gold. Circularfl free. 
BAR VAPORATOR OO^ y.M-C. 1. Bld«., Chicago, DL 



DEAF 



PATENT STERI. 

SKELETON LEGS , 

ABB THE BEST. 

Batablighed 1840. 
D.W. Kolbe & Son, 1*H Arch St., Pblladelpbta. 




rotean Ifent 

Patented Jan. 13. 1891. 
Best all around tent known. 
Light, compact, roomy, well 
ventil«tcu, easily pitched 
Only one pole required. Pole 
ii3.de in 3j oiuU with extension 
gear, which saves going out- 
Jside to adjust guys. Patent 

ftlie'hr mal]c"fcile in.111 jwgs and 

carry-bag, with shoulder itraps, which hoi d t entire Oui fit, Hi^hcit 
Awardat World's Fair, Cbiuso,i&H. H^pagc c*tAl«s>^. Cr*t on 
request, fully illustrates, dcacrthes. gi*etpdtt*.ri**t»nd1w*±*hti. 
A. B. OOMfiTOOT.flranStflOplll- 




Study Electricity at Home 

by ouy correspondence method, with Free Apparatus. 
Tennu low. Cat, free. Scientific Machinist, Clevel'd, O. 



TheElectricLaunchCo. 

Office and Works, 

Morris heichts.New YorkCity 



MANUFACTURE OP SALT.— BY 

Thomas Ward. A valuable and interesting paper treat- 
ing of tbe various methods by which salt is produced in 
different parts of the world, but more especially in Eng- 
land. Contained in Scientific American Supple- 
ment, No. 993. Price 10 cents. To be had at this 
office and from all newsdealers. 



GASOLINE 



ENGINES. 




1W to 75 horse power. For Propelling Boats of all kinds. 
Cneapeat Fuel, Absolute Safety, No Licensed) Engineer, 
^Simple Construction, Hundreds in Successful Use. 
ty Write for illustrated catalogue. 

GLOBE GAS ENGINE CO., 
Merlon Avenue & 49th Street, Philadelphia, Pa. 



DEAFNESS 

nufi HKAD NOISES relieved by using 
Wilson's Common Seiine Ear Driiiim 
New scientific invention, entirely different 
in construction from all other devices. As- 
sist the deaf when all other devices fail, 
and where medical skill has given no relief. 
They are safe, comfortable, and invisible; 
have no wire or stri ng at tachment u rite 
for pamphlet. tW Mention t his paper. 

WILSON EAR It RUM MFG. CO., 
_ Louisville Trust Co. Bld#. f Louisville, Ky., 
DruminpuitMo. and 1122 Broadway, New York City. 




MATCH * MACHINERY. 



t tmpfOl 
"iBLI-T. 



1209 Buttonwood Street. Philadelphia, Pa. 



High Grade Screw Cutting Lathes. 

Fob Foot or Steam Power. 

1 Nine Inch Lathe $75.00 

6 Lathe Tools, sup. steel. 2.40 

1 Geared Chuck, fitted. . . .10.00 $87.40 

Our oflter. Compute for 60 days, 
only Wt.SI, Hollow spindle, 
compound rest, cats right and left 
threads 6 to 48 for bicycle repairing 
and mechanical work. 

THE FllASSE CO. 
21 Warren Street, New York. 




THE NEWSPAPER AND THE ART 

of Makinp It.— A h address delivered at Cornell Univer- 
sity, by Charles A. Dana, editor of the New York Sun. 
Contained in Scientific American Supplement, No. 
995. Price 10 cents. To be had at this office and from 
all newsdealers - — - 




MET AT. and WOOD Tnnl C 

WORKERS' I UUL5 

FOOT POWER "■"ftaSori 

LI THIS, FORMERS, U1PUIUCDV 

ciBccuBSAns udlRAbnillCnli 

Wecarry In Stock all the 

LEADING BSL.E5" 
.V. D . VERY LOW PRICES! 

Send 4 cents for large IUtu. Catalog. 

THE WILKINSON CO., 

83 Randolph St., Chicago. 



ICE 



MACHINES. Corliss Engines. Brewers' 
and Bottler*' machinery. THE Vil-ter 
Mfg. Co., 890 Clinton Street, Milwaukee, Wis. 



INCUBATORS 



Self-RetEulat.ntr Brooders 
Most Perfect Machines, Best 
Material and Workmanship. 

Our Thermo Regulator 
Is so accurate that thermom- 
eter can be dispensed with. 

1 Si breeds high-claas poultry. 
Full stock poultry supplies. 
Send 4c. for large illust'd catalogue. .PeerlesH lucu- 
bator dc Brooder Co., bib Oblo Street* Quiscrr, III. 




INCUBATOR 



« MONITOR m. .....,,,. 
Self Regulating. Large Illustrated Si 
page oatalogue for 4 cento in stamps. 
MONITOR INCUBATOR OO. 
61 Race Stbeet, BRISTOL, CONN. 



ineiO DEVELOPED. Absolute secrecy. Send 
I U LnO for particulars. Advice and Hufreestiona free. 
Correspondence and sample orders solicited. 2& years 
in business, dljirdam A; Son, SB John St., New York. 




INCUBATORSl 



■ 

Im proved, Bil» HtOULiTIKO, 
"; fiflliibta Du no nu])cHii!-. | 

i't fkTBrKa, 6 C m u Ln numpt for | 
IHHft PdUltEJ OlLU.Ud ClUl«D> 

ISK. PflDt-rmi warn Ftonr amit 
™ \ 1 >L vWflr A HnM, RELIABLE INCUBATOR 

\J_ AND BWMDia CO., Qcrmrr, lut- 

^rtWrVWw ^ »^w^^»^rw^*w^«**<VI^VVV\l»^ ^ i^ U Vk^VlF¥ 



SCIENTIFIC AMERICAN DYNAMO. 

Description of a plain shunt-wound dynamo of simple 
construction, capable of supplying a current of from 60 
to 75 110-volt incandescent lamps, or of being UBedaa a 
5 h. p motor Tbis machine was constructed especially 
for the benefit of the readers of tbe scientific American* 
by Mr. W. S. Bishop, of New Haven, Conn. It is de- 
signed to meet the wants of mechanics and amateurs 
who desire to construct a simple dynamo for their own 
use, but who do not care to enter into tbe subject scien- 
tifically. With 24 illustrations. Contained in scientific 
American >rppr,EMK\T,No.S<i5. PricelOcents. To 
be had atth is office and from all newsdealers. 



For Catalogue of the 
Musical Instrument 
_ you think of buying. Vio- 
lins repaired by the Cremona 
5yfttein< C. STORY, 26 Central St., Boston, Mass. 




SEND 




SU " . ED EC A fine Ilk fcTotd piJt- 

»cM | lllta^ rfwJtrofthlipiprr. 

C * E - Cut tMn out And uiid It to hi with 
( yWftMT fu 1 1 it ft rat unaluJLd readied ttb 
w:ll JWnd. yu-,1 on* of Ibese clrRiDt, 
rkhly j*we]fd,$f>ldfli.liliedifitch*fl 
by cxprm for r*»inlu»tl-f.-n, indff: 
yOa tlilnJt \\ 1 pi rrjiiil In ±)i]JTi.r*.NLi' Lc 
mylJ&.fKtfftild rAUh ptyour umplg 
prlcr, I3.TE, nnd Itrl JOBrt, Wttnid 
with the *ri<Cu oar Binnnlrn I hit 
yoa cad rstnraU *.t any tlm* * Ithln. 
one ye it If not i*tUT*rlOry \ tlid if 
yog h1| or mac the *■.!■ of nli *c 

will ?\vb yoa One Wt**. V-'trlt t,t 
one*, u irt thmW tend oni Kinplec 

for SO dty» only* Addre** 

THE NATIONAL M'F'O 
& IMPORTING CO** 

8H Itabon [St.. ChifiWEft. XtL 




ELECTRICITY 

Hechuiics, Steam E n^j ueerinir. Mechanical 
Drawing, Architecture. K . R. and Bridge 
Engineering, PiumOing, Heating, Mining, 
English Branches. Send tor free circular, 
stating subject wish to stuily or your trade. 
Correspondence School of Industrial 
Sciences, SCRANTON, PA. 



Parson's Horological Institute. 

School for matchmakers 

ENGRAVERS AND JEWELERS. 

l*~ Send lor Catalogue and References. 

Parson's Horological Institute, 

30!i Bradley Avenue, l'KOUIA, ILL. 



GATESSiJ3R EAKE B5 

"^* r.lO r V~ GRF& TFR fj? Ptf! TV //C/jV/T I fVC 



VSfM. 



, GRUTER CAPACITY USIM LESS 
I POWER TMHAHYCmB Mf ARM 

^■^ GATES IRON WORKS =»■ T 

?tZV liOi CLINTCN 57 CHICAGO. 



EXPERIMENTS IN AERONAUTICS.— 

An interesting paper by Hiram B. Maxim, givinu a his- 
tory of his experiments in the consrruotion and opera- 
tion of flvi»K machines, witn a discussion of the present 
statno of aeronautics. With one illustration. Con- 
Mined in Scientific American Supplement, nos. 
991 and 992. Price 10 cents each. To be had at this 
office and from all newsdealers. 




?8u USE GRINDSTONES? 

tf so, we can supply yon. All sizes 
mounted and ■■ niimimn teil. always 
kept in stock. Remember, we make a 
specialtyof selecting stones for all spe- 
cial purposes. fW Ask for catalogue 

The Cl.ETELANJ) STONE CO. 

2d Floor. Wilshire. Cleveland, 0. 



YOLNEY W. MASON & CO. 

FRICTION PULLEYS, CLDTCHES, am ELEVATORS 



l'KUVIDENUE, R. I. 




New 50c. Telephone 



Entirely new »od origin»L Tbit reoeiyori 
of tbii Outfit «e io ooattrucMd tb»t tbejr 
lutf • sxtnordinur Mooatio propertiM. A 
- Mp be pltinly heard »t600ft. No baUerj 
qolnd. BnoeiTtn ere imIUlion hud rubber, the 
urne in form u uaed on ragulu lutrumenti. For 
iniido ud ill short Unci thie U better tbu a. 1100 
Outfit- Complete for both endiwith all eooeuoriea and Initrue- 
Uom form log. Beat bjexpnuou iM«l|il of §4)i. et by mail tor 8e.'azti*. 





The Electric Candle 

for Majric Lantema, Absolutely the newest 
and least expensive device for scientific or 
popular projection by electricity. fW Send 
J or special circular. 

QUEEN & CO. Onurporated). 
1010 Chestnut St., Philadelphia. U. fc. A. 



EDOE TOOIjI 

are often nearly ruined by using a grind- 
stone not adapted to the work. Our 
quarries produce a large variety of grits 
s uit able for grinding any tool. 

t^ May we send you our Catalogue^ 
which will give you some information! 
GRAFTON STONE COMPANY, 
No. 80 River Street, Grafton, Ohio- 




A Valuable Book 




■ 



12»500 Receipts. 70S Pages. Price $5. 

Bound in Sheep, $6. Half-Morocco, $6.50. 

This splendid work contains a careful compilation of 
the most useful Receipts and Replies given in the Notes 
and Queries of correspondents as published in tbe Sci- 
entific American tiuriuirltie past rlfty years; together 
with many valuable and important additions. 

Over Twelve Tiiouitnii <l selected Receipts are 
here collected; nearly everybrancb of tbe useful ans 
being represented. It is by far the most comprehensive 
volume of the kind ever placed before the public. 

The work may be regarded as the product of the stud- 
ies and practical experience of the ablest chemists and 
workers in all parts of the world; the information given 
being of the highest value, arranged and condensed in 
concise form convenient for ready use. 

Almost every inquiry that can be thought of. relating 
to formula? used in the various manufacturing indus- 
tries, will here be found answered. 

Instructions for working many different processes in 
the arts are given. 

Those who are engaged In any branch of industry 
probably will find in this book much that is of practical 
value in their respective callings. 

Those wbo are in search of independent business or 
employment, relating to the borne manufacture of sam- 
ple articles, will And in it hundreds of most excellent 
suggestions. 

fW Send for Descriptive Circular. 

MUNN & CO., Publishers, 
SCIENTIFIC AMERICAN OFFICE, 

361 Broadway, New Y.rk. 
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ORUINAltV KATES. 

Inside Pnjre. encli insertion, - 75 eenfs n line 
llnck Pn.ee. each insertion. - - Si. 00 a line 

%W For some classes of Advertisements, Special and 
Higher rates are required. 

The above are charges per agate line — about eight 
words per line. This notice shows the width of the line, 
and is set in agate tyue. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press Advertisements must be 
received at Publication Office as early as Thursday 
morning to appear in the following week's issue. 




Crescent Bicycles. 



(No. 1, (for MEN), 28 in. Whrels, 23 lbs. 

(No. 4, (for LADiKSj, 26 in. Wheels, 22 lbs. 



$75 

C>sv (No. 2, (for YOUTHS!, 20 in. Wheels, 21J4 lbs. 
3*5" I No. 6, (for MISSES], 26 in. Wheels, 24 lbs. 

t Jrt (No. 3, (for BOYS), 24 in. Wheels, 21 lbs. 
•J>4 U I No. 6, (forGIRLS), 24 in. Wheels, 23 lbs. 

For experienced riders desiring a reliable light 
wHeht Blcvcle, we recommend our CRESCENT 
SCORCHER, 20 lbs., 28 in. Wheels. PRICE $90. 

Illustrated Catalogue Free on Application. 

WESTERN WHEEL WORKS, {chica?* 




THE "OlilUST" 

GAS AND GASOLINE ENGINES, 

FROM 1 TO 10 HORSE POWER, FOR ALL POWER PURPOSES. 
TF3EZX2 OXjXJNT Gas Bnoine Oo., 
222 CHICAGO STREET, BUFFALO, NEW YORK. 
KukkIch-CoIcs Engineering Co.," 39-41 Cortland! Street, New York, Agents. 



EMCItlEC Boilers and Machine Tools 
C H D I n C O , and Second-hand. 

"Machifierv& Supplies. " * 



_ Send stamp for paper 
W. P.Davis, Rochester, N. Y. 



S cientific [Jook fl atalogue 



RECENTLY PUBLISHED. 
Our New Catalogue containing over 100 pages, Includ- 
ing works on more than fifty different subjects. Will 
be mailed free to any address on application. 

WUNN & CO.. Publishers SCIENTIFIC AMERICAN, 

361 Broadway, New York. 



"OTTO" 

CAS and GASOLINE 

ENGINES. 

}i to 100 h . p. Can b e used in 
cities or In country inde- 
pendent of gas works 
or gas machines. 

No Boiler* No Danger, 
Over 45,000 Sold. No Engineer. 

The Otto Gas Engine Wks.-Incorp'd, Philadelphia 




KEUFFEL & ES8ER CO. JTZSfiM! N.Y. 



BRANCHES: 



111 Madison St., Chicago. 708 Locust St., St. Louis. 

Drawing riaterials 

Esser's Patent Pivot Joint Compasses, the acme of 
perfection, BUpen or to aii otnei |/i*ub juiuto. noudoono 
twelve page pamphlet " How to Select Drawing; Instru- 
ments," sent free on application. 




Durable— Easily Applied. 

This roofing is manufactured 
from natural Trinidad asphalt 
materials, and will not dry up 
and become brittle under ex- 
posure to the weather as coal- 
tar roofings do. t&~ Send for 
free sample of roof 12 years old, 
with circular and price list to 
'WAKREN CHEMICAL 
& DIFG. CO., 
85 Fulton Street, 

New York, U. 8. A. 



ICE BOATS-THEIR CONSTRUCTION 

and Management. With working drawings, details, and 
directions in full. Four engravings, showing mode of 
construction. Views of the two fastest ice-sailing boats 
used on the Hudson river in winter. By H. A. Horsfall, 
m.E. Contained In Scientific American Supple- 
vent. 1. The same number also contains the rules and 
regulations fortbe formation of ice-boat clubs, the sail- 
itiL' and management of ice-boats. Price 10 cents. 



^ADJUSTABLE HOLDE1 . 

tf™ INCANDESCENT LAMPS. 
{ UC.WHITE CO. WORCESTER, 

^ SEND rORC:RCULARS. MASS. 



The 

American 
Bell Telephone 
Company, 

125 Milk Street, 
Boston, Mass. 



This Company owns Letters- 
Patent No. 463,569, granted 
to Emile Berliner Novem- 
ber 17, 1891, for a combined 
Telegraph and Telephone, 
and controls Letters- Patent 
No. 474,231, granted to 
Thomas A. Edison May 3, 
1892, for a Speaking Tele- 
graph, which Patents cover 
fundamental inventions and 
embrace all forms of micro- 
phone transmitters and of 
carbon telephones. 



W.L.Douclas 

ci cuac is the best. 
jj.ohvl fit for a kino, 
3. cordovan; 

FRENCH AEMAMELLED CALF, 

4*3.» Fine Cal/&Kaw*ito 

*3.sp POLICE, 3 SOLES. 

S2.$i7-?BOYS'SCHG0LSHGEi 

■LADIES' 
SEND FOR CATALOGUE: 

r-L.-DououKa> 

BROC KTOft MA35 . 

Over One Million People wear the 

W. L. Douglas $3 & $4 Shoes 

All our shoes are equally satisfactory 

They give the best value for the money. 
They equal custom shoes In style and fit. 
Their wearing qualities are unsurpassed. 
The prices are uniform, ---gtam pea on sow. 
From $■ to $3 saved over other makes. 
L If your dealer cannot supply you we can. 




IMtoMH.P. THE 




Motor of 1 9* Century 

Oiii he used any plat- fi, to 00 tin y 
work . and by an y one* No Boil- 
er! No Ftrel fro Steam! No 
Ashes! No Gauges! No Emit- 
neer! A perfectly safe Motor 
forall places una purposes. Cost 
of operation about tme cent an 
hour to each indicated horse povj- 
Forclrculars.etc., address 



Chart*- 1' Uhh Engine Co 
SirrliiibT 



y. o, Box its. 



At i Price 



Blcyclea, Watches. Guns, Haggta, Harness, 
Sewing MachiDtf.OrgAOK, Frtrjua Sal ep.Tools 
Scales of all varieties and I00U other articles. 
lists free. Chicago Scale Co., Chicago, 111. 




NICKEL 

AND 

ELECTRO-PLATING 

Apparatu ni fatnl 

THE 

Hanson & Van Winkle Co. 

Newark* N. J. 

81 Liberty St., N. y. 

35 & 37 S. Can al St., 

Chicago. 



APS 



CATMMUE 
'ANDAfiENCY. 



«» HTED roRFINETOOlSjIBP^HOP. 
" CJ9.BESLY& CO. 

CHICAGO, ILL.U.S.A.— - 



BUY 
TELEPHONES 

That ure nood— not "cheap things." The difler- 
ence in cost is little. We guarantee our apparatus and 
guarantee our customers against loss by patent suits. 
Our guarantee arid instruments are IKI'I'II li(Kil). 
WESTERN TELEPHONE CONSTRUCTION CO., 
M0 Monadnock Block, Chicago. 
Largest Manufacturers of Telephones in the United States 



INVESTIGATE 




IDE 
BICYCLES. 



We guarantee again in power 
over other cranks of 12 per 
cent, with equal pedal force 
applied. 

Elliptical cranks made to fit 
all makes of wheels. 
Catalogue— small, 2 cents ; large, 4 cents. 
F. F. IDE MANUFACTURING CO., - - PEORIA, ILL. 



$18 



buys a beautiful little Canoe ; or 
a Maim invent Pleasure Boat lor 
w- stnajtn- tD-ucfit iliiw catalog. 
J7H. RGSHTON. Canton, N. y. 



$125 



ARTESIAN WELLS— BY PROF. E. 

G. Smith. A paper on artesian wells as a source of 
water supply. Essential geological conditions of arte* 
sian wells. Some chemical features of artesian well 
supply. Contained in Scientific American Sup- 
pi. km ent. No. 943. Price 1U cents. To be had at this 
office and from all newsdealers. 



Oil Well Supply Go. 

Manufacturers of everything needed for 

ARTESIAN WELLS 

for either Gas,0 il, Water, or Mineral Tests, 
Boilers, Engines, Pipe, Cordage, Drilling 

Tools, etc. lit us' a catalogue, price Jut*. 
una discount sheets on request, 

PilUbftrgp Oil City and Bradford, Pa. 

Also. U Cortlandt St., New fork. 






BARNES* 

New Friction Disk Drill. 

FOR LIGHT WORK. 

Has these Great Advantages: 
Th e Bpeed can be instantly changed from to 1600 
without stopping or shifting belts. Power applied 
can be graduated to drive, with equal safety, the 
smallest or largest drills within its range-'a won- 
derful economy in time and great saving In drill 
breakage. Send for catalogue. 

W.F.&JN0. BARNES CO., 
1999 Ruby St., - Bookf ord, 111, 




ELECTROMOTOR. SIMPLE. HOW TO 
mane. By G. M. Hopkins.— Description of a small electro 
motor devised and constructed with a view to assisting 
amateurs to make a motor wnich might be driven with 
advantage by a current derived from a battery, and 
which would have sufficient power to operate a foot 
lathe or any machine requiring not over one man power. 
With 11 figures. Contained in sciknttpic American 
Sitpplkmknt. No. IS41. Price 10 cents. To be bad at 
this office and from all newsdealers. 



EUJI pny Emery Wheels, Grinding Ma- 
in E> K I • chines and Grinders' Supplies, 
Quick process and large stock. When in a hurry, 
buy of THE TVANITK CO.. New York City, 
Cincinnati, and Stroudsburg, Pa. 



STARRETTS. 

IMPROVED SPEED INDICATOR. 

Graduations show every revo- 
lution, and with two rows of 
flgures,read both right and left 
as the shaft may run. Auxil 




v^hwv larysplitcap ismadeto slipover the 

11*60. ^^^B^ pointed spindle to use on a center or 

With Split pointed shaft- 

Cap, IL.T5, &~ Illustrated Catalogue Free. 

ml Q QtflrrPtf Pn Manufacturer of Fine Tools, 
Jj. 0. DluIlCU OU.j P.O.Box 13, ATHOL, MASS. 



The New Model 



%mmgt9ti 

2> Typewriter. 

fl^V Matchless construction, 

I M UN EQUALED DURABILITY, 

^^T Unrivaled Speed. 

Many Notable Improvements. 

■ ■HO FOR ILLUSTRATID OATALOQUI. 

Wyckopp, Seamans & Benedict, 
337 broadway, new york. 



Towers, Tanks and Tubs 

PATENT SECTIONAL 

All Iron Towers 

PLAIN 

ALL WOOD TOWERS. 
ELEVATED TANKS 

for Automatic Fire Sprinkler Plants. 

Louisiana Red Cypress Tanks 
a Specialty. 

W. E. CALDWELL CO., 

219 E. Main Street, 
Louisville, Kt., U. S. A. 





VANDUZEN^rPUHP 

THE KST II THE WMLD. 

Pumps Any Kind of Liquid. 

kXw.yt In Order, H«Tf r Clog! DOT 
frit em. Ev.ry PnmpGu.r.nt.ed. 

lO SIZES. 

200 io 12000 Oi Hon, per Hour. 

■Co.HT1o$75e»:h. Address 

THE E. W. VAN0U2EN GO,, 

(* 148 E. Second St., Cincinnati, 0, 



MEASUREMENT OF POWER.— BY G. 

D. Hiscnx, M.E. A description of several improved 
forms of absorption . and transmitting dynamometers 
for the measurement of the useful work of prime movers 
in mills and factories. With 17 illustrations. Contmned 

in SCIENTIFIC AMERICAN SUPPLEMENT, No. 092. 

Price 10 cents. To be bad at this office and from all 
newsdealers. 



"THE STANDARD' 

THE ONLY 

DRIPLESS STRAINER 

la the world. 



linen. No wires to clog 
iut. No falling off 



spo: 
Bea 




No drip to soil table 
To wlrea t 

beautify nickel plated. 
Sent to any address on 
receipt of price< !i5c. 

Standard Strainer Co. *#X*ti%l\$ t ?> 



PERFORATED 



METAL 





GOLD 



SELE? SEAMLESS TUBING 



The First 

Used for Bicycles, Locomotives, Yacht. Fire, and Marine Boilers, and all Mecbanica 

.1 — »= i.^. „„ _. a - , i.h are desired. 

BE CO., Box 15. SHELBY, OHIO. 



$8.^2 

Size of 
Pictures, 

3}£x3}4 in. 

Weight oi 

Camera, 

21 OZ. 




purposes where lightness and great atreiwtH are desired. 
THE SHELBY ST-KHI. TCI 



The Bullet. 



A roll film camera that hits the mark every time. 
It's a repeater too ; shoots 12 times and can be 

Reloaded in Daylight. 

The Bullet is fitted with our new automatic 
shutter. One button does it all— sets and releases 
the shutter and changes from time to instantaneous. 
Achromatic lens. Handsome finish. 

An Illustrated Manual, free with every instru- 
ment, explains its operation and tells how to finish 
the pictures— but " we dothe rest" when you prefer. 

EASTMAN KODAK CO. 

Camera Catalogue Free. Rochester, IN. Y. 



ARB0RUNDUM 



emery and 
..In ft 

'l^HB^(MimGS^^6}^mAfxL*CITr.PA. tLSJL 



ABRASIVE KNOWN, 
...Ji POWDtrl SUBSTITUTE. IN 
'OWDERrCRTSTALrWHEELrSLABiHOj 

T Zfa laa ■•■■■■■■ 
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ItFORM 



- - THE - - 

S;fII'N ; nKK'.\MKKin\Sj 

t&~ ESTABLISHED IN 15. 

The Most Popular Scientific Paper in the World 

Only 93.00 a Year, Including Postage. 
Weekly-- 5£ Numbers a Year. 

This widely circulated and splendidly Illustrated 
paper is published weekly. Every number contains six- 
teen pages of usefal Information and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Electricity. Telegraphy, Photography, Archi- 
tecture, Agriculture, Horticulture, Natural History, 
etc. Complete list of Patents each week. 

Terms of Subscription.— One copy of the Scien- 
tific American will be sent for one year-b2 numbers- 
postage prepaid, to any subscriber In the United States, 
Canada, or Mexico, on receiptof Throe 'Dollars by 
the publishers; six months, $1.50 ; three months, $1,00. 

CI ubs. —Special rates for several names, and to Post- 
masters. Write for particulars. 

The safest way to remit Is by Postal Order, Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender's risk. Address 
all letters and make all orders, drafts, etc., payable to 
MUNN & CO., 361 Broadway, New York. 



- - THE - - 

$ttin\iiit gtwmcan J^uppkmeitt 

This Is a separate and distinct publication from The 
Scientific American, but is uniform therewith in 
size, every number containing sixteen large pages full 
of engravings, many of which are taken from foreign 
papers and accompanied with translated descriptions. 
The Scientific American Supplement is published 
weekly, and Includes a very wide range of contents. It 
presents the most recent papers by eminent writers in 
all the principal departments of Science and the Useful 
Arts, embracing Biology, Geology, Mineralogy, Natural 
History, Geography, Archaeology, Astronomy, Chemis- 
try, Electricity, Light, Heat, Mechanical Engineering, 
Steam and Railway Engineering Mining, ship Building, 
Marine Engineering, Photography, Technology. Manu- 
facturing Industries, Sanitary Engineering, Agriculture, 
Horticulture, Domestic Economy, Biography. Medicine, 
etc. A vast amount of fresh and valuable Information 
obtainable in no other publication. 

The most important Engineering Works, Mechanisms, 
and Manufactures at home and abroad are Illustrated 
and described in the Supplement. 

Price for the Supplement, for the United States, 
Canada, and Mexico. $5.00 a year; or one copy of the 
Scientific American and one copy of the Supple- 
ment, both mailed for one year to one address for $7.00, 
Single copies, 10 cents. Address and remit by postal 
order, express money order, or check, 

MUNN & CO., 301 Broadway, New York. 
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gutlcliug Ipttiou. 

The Scientific American Architects' and 
Builders' Edition is issued monthly. $2 50 a year. 
Single copies, 25 cents. Thirty-two large quarto pages, 
forming a large and splendid Magazine of Architecture, 
richly adorned with elegant plates in colors, and with 
other fine engravings; illustrating the most Interesting 
examples of modern Architectural Construction and 
allied subjects. 

A special feature is the presentation In each number 
of a variety of the latest and best plans for private resi- 
dences, city and country, including those of very mod- 
erate cost as well as the more expensive. Drawings in 
perspective and in color are given, together with Plans, 
Descriptions, Locations, Estimated Cost, etc. 

The elegance and cheapness of this magnificent work 
have won for it the Largest Circulation of any 
Architectural publication In the world. Sold by all 
newsdealers. $2.50 a year. Remit to 

MUNN & CO., Publishers, 

361 Broadway, New York. 



PRINTING INKS. 

The Scientific American is printed with CUAS, 
BNBU JOHNSON & (O.S INK, Tentb and Lombard 
Sts., Philadelphia, and 47RoBe St., opp. Duane. New York 
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